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^ • ' •, la 
liii sttiilss of tiJii geifiiiilial fcmsr af ife &.piiast l?iieQ.Ila 
SiSlSE®!, 
wa^ iiiMlissitfi. ISiii%li |X9QS| ii^ 
iffrnim wiiai Ifliisii scjii^steifiia aattt«tBsie iisfim was s?spwte€i> 
;  . . .  . 1 <  .  ;  • .  \  ^  ^  1 |  
lEuipf© ftpcgptsi iiiials iae©S S:3i?tiii ma.f iimm&sm IM fe3,siis3Pi«iaiil «f-
imtiwrnmsM of llfOlg m limtti as i0O •tiscni fMt elissiffsi:' lii tiiii 
/• . ^ ^ i 
v,:r ••••-'. 'y;»' w .?;• .V/' .:.0,. vi.i'J. W'-iV/v ^ 
steylliise iit if t o  %  .  ,  . ' ,  ^  ,  J ' :  .  .  ' •  '  
isam iomit Is iiiisoastratisi fer tlis sstioii of iisiEf®<?taats «-
'-I.-' .••kB ii,-' f'C'' 'wr •>'•J .y. •i:.> :«••• •^^'la^^ •'ft';*-"••"•••I rif: •:(;.•• ;i'«-•W'i" •:>;? 
I ' ' „ . /• , • v„ , ^ / " . ' ' ' ' , 
^ : i  •  
f i r - litiiPifittif imrmmi. tM msistamm.*- llieii H te $ pm 
fiip ssst  tfeS'  isiJii i i fmiiii#,  Simmmm m& M'XIma (i9M| 
mpmtrn tli«t cjM sells if«» sot iieinttlfe ite# S pm #«a.t iiftit, 
«i t# t«|st»iispfts«8»# 
fiiiitiaii of i*S ts ll.,i pifjf tiist SaCIl tci pea litsor iP'f® a iisaai® 
iiiiiifi fr€itt0ti¥s ageisst liast* Is isimf 0bs3$ tli,® is-
e:reiis# ifi tiiiis siieiiiniarir t© kill spfiifsii pyotaetei -Is.^ mfsl wss 
' < lis ' . . • •" . - • , ' 
tSsis a fe* of tlis iiticires weis imTmmS,. TwWsmm. ilStV) 
iflss i«fQrl©€ prcte^iti'fii mtlmi. of SaOl iii cieanants'irtioiis of 
1 , ! 5  l o  S»5  -mr  s«n f .  I f t r r r f s f  aM  Hes i l t s  . I ISSX I  hse t sd  spo f - sg  
SLx,JEjE5l. asil lOS^C^,. ill ©••Si, S»0, 5«C5j ss,ft 4#© 
|}9i? sstrt laSl jiolatiSiiSt A.t tlie l&mT t-smemMram S«0 ps.? 
stis-t laOl ga¥« usiforsilf ip'aat-ff I'ssistascsf WiM'imT (I,St8| oa 
tiji fmiM tiimM wlitii tlis cufgajiisias i^espmsilsit fs? 
"/• .v'. '  w ? " r  , 4  . .  •  * " *  :  - • \ /  
-  '  ^  .  '  ,  ;  \  *'  . * •  . -C< , '  
' ' . • . • . ? • > •• . ' r • . 
IM»r ssst laf?! ' r'. . 'Iv : '. • -1. ' . t 
,  "  C  > .  :  -  , . . , 1 , '  • '  e f '  .  "  ' 
•' . : i„ " 
; *  1  3 , - .%  .  '  . •  
.  .  ^  <  '  •  ' ,  . '  > " ' 7  'A  : •  . -  .  ,  '  ,  .  '  < ,  -  '  
•tisii# leiei'lMil .f' - ' ^ ' ' ! ' ^ - ,* . . >" - • 
"  .  .  '  ; ,  '  ^ *  ' - r  ' '  / . .J ' . 
Iwaiifi pJia»sii.«, file sitittoa af laCJl ts siasiftiisisss of stafSifv 
I jmaml  »E i3 i ?©4  t l i s -a i ,  s t e r s  i i i i seep t r t l s?  t e  t t i 3  aes t r ' ns t l i r s  ac t i os  
of piisscil* 
asS pelasslm toMat# i^-rsirssitti tins sieauttlatim ef sMsp s^armii 
a *  r v ' , ' . .  '  '  .  .  '  '  ^ ^  ( l s i 3 ) j  
mmAtm "fc-® imTm..sis is thBTrnJ, rtsitfanes ,sf sm^. 
mMmmssjsmssj mi2£sjB£s£SM.f »»a 'SsAMssjsmiM 
•9M& hettsi %J1 ilftisfcrlj. o4iifii ciJ-j fsltefi siii>a §11, aiiil ixij?-
sl'fii. iims:gfsii.si«si s.iipB.aslJs« tii# iiaysf'tniiis© :sif wmtsi?- ia-.tiit 
liftsi' • 3 • siaiitef mm fstiiii laiut nfter Isretiiig It lS0«§« 
f©rff3- iiisititst-til fipisifCil iiiii, fell* Si3 itiwtes, lS"Stl» ISiiil^tk 
flSlSK femBil timt -tlie fiiitU'S.la-we was ifittieiil; sfselal iiil'iiu Is 
-felin s'teieiiimirtlciE ef glpisj?©! $si ©thS'S* aiilifaFeiiii 
Spfcl'es^iia fni#li litiilis siitij'siitss te> stfian msieir M.#i prasgti?© 
' in %im 
r  * :  •  -  •  L  .  „  ,  i -  -  "  " i ^  
HmT fl91S«lg|» M.s «aresfif hmn isate ts tlie work of 
BfiiiiiisoB. tiSfSl ftlis,4sii0ii.stj'at#fi tlie rfta-Mlag effsst sf aii* • 
34«iffs3f1i 1,1914) also Mil slig-iiii tMt sois® tk# fstlioissie 
ttris- daa ifltliiitaul |;efii|)8sra.tEj?iiS' la tlsi ..0f glf«. 
; '  " ;  * •  ^  •  / • : .  w .  
•. .v:;;-:.- / ' - %• - • 
gi|isjf€il iQwrnm-'tlm &f. Bmmsi .msh m , 
m'M§f iM mwim^ %misSm%&8Mn imfii*' 
slly iiolaliie • im wmtm mA 
mmm .of wmMmm* 'Wii-Hiiarsli iiasf.! aiii imiifr f 18911 
fsiitsi out fast timt t&s east irifli ifliitli ds-esaliiisii sSdiM 
1,§ 
Ti« w<iJt p&rtlj fispaaleiit iipcH itm timiiitism unisr 
wiilQh tmf iiisS gi'owii^ fsil flS99i mmtim&ti Qtb3T oIsssi-ts* 
tiems *sii ilSSS) wliisb ,siiow#il tbst t:&s tssgerstar® 
iif itisiiljstioa tlis a'feilitf sf mii.tai'ajc iipo»s te ra*-
sist 
; ' s.' . ... » / i *> . .... 
'4 i % "ir'f:ii. r-». irr &:* ••><:* "r: o "'r^  sa «S? •?: i 5 r^r^ ,^ r'vp?"i?TS' 'f '|ft 
i ^ i ' < / * f  ^ M a' » «S ^ ^ V- / ^ ^ i ; 
wliisli Jiai- %«i«a smltiirs.tet ©a asf ©f tit. efiisarf as« 
. . '  '  . ' ,  ' . »  '  °  i  '  o f  
was afft^etei, ^.f tfeii•. somre« fifoii wliifili it 
Mat li3«ii elitsiiiisi* Hs tsfeaftsi t&at ct/ i fgpewe is. gls-
«os® lifus Iretli 84 liotifs liii a 'WmTsml i#atli petst 
liiglis? •lima llioiii grcHfn in plaia "Drstlii alsij cjaltmrss Iselstsc 
fwm silk wti^t l«iis iftiiatiist t© bsat thfis ttios© liciletsi frci 
•laiiiaE. aai IjsTlSfli f«i<ies« 
ifliitiit ttm tms% ofieiiliim# ifs:if« grctwii wss aa Isniorfeiil: 
(IJiS fi,| / • .' 
timmmmM ef %aet«tla ii uliciosiag t ilglafiistaii'l, 
tis feii eripisisa lisf, tuasltt ©f c. ... - > . •. 
. .  , . .  .  .  v  ~  
liQji iiij' ti« affGftisi. tiis eall Isf a Qlmjis» i*i "'t&S" psBssatilXitf 
9f Its »iiiliriniii<i flais IsipsM fiiCill) issrpliiiiKia tlis pt'CitfCit* 
ifti setioia. of as wmmsi of sciliifa ipsiiisit caiMslit iMiidifiiiis ©f 
ll©0fi «ISl.lSs' ilifliCHtiJl til® . '"j' I < ' 
tifii ti) l0ir tlNations isf tlm ef as ext«iiii 
. V' 01 ©axf pa?aw: 
iMi'l its pre'lstii 1 
|ii I ; -i; I, • 
l)retfj$tl¥S u:..: > , v , 
• I l l #  t a l i  .  '  '  -  '  .1 '  . '  v '  •  
^ • . ' ' . r, , 
/i. .1 .. ' " 
iia Zisfisr aM d&iM <19S9| skmm€ %Mt %m tmsM mVkmi a* 
. J' . J > M tMt a firnimmmm stuliiar to trmt 
iS* W Is? '<iP ftil' ^ 
to©st«s- ef ci#ii mi'lnetiea 
Ssfs:rftl •llitcitisis M.-** L • « . 
mmmB im€kmi. is %lm iMS'immMm of :, v,; :"i • - ... 
0:b#aii>elii« Sassmi |.iBiCi| oriflsalljf iiiifii§.s|;#i -tlials ttiii 
1 c . ' 1 . 1 i tii3 . / < ' • ' . , 
mlBstlm aolMbillt f  1» tM fariemi 0i§iiioii«sts sf tia# tell iiiiii-
Iirts®, . fmsii  t l i iB CliOCi, imi) msBmsi.  t l ist  Mimm 
m9i of th.« siilsstaimeii :icmowi3, tci tci tii« sell are 'SCil* 
Oliltfe (Itie) ci&aalulai tliat thii tsstruiatlsa ef esllii fef 
.  .  •  ,  i < '  o f  •  . ' "  r  '  .  '  '  •  : -  ,  -  "  '  •  
. Cf 1 ^ •' ' ; ' . . C5'f 
S 5 . , ^  s t & m & s  i m t a ^  
tiroiyles wMeli aet«i4 If IsslitatiQa ami. sisoxftissj scis-
.1.. -',1 • -v.v. s < ""i ^ 'i , ' 
tlas fyete^imais Qf' ttm mil ms 
Spmm l i t i s }  ma t  i®m« t  e f  '  .  ^  ;  • 
ta© to ^Ci'. ifVdcl fjasssi *. i„c.'... ... C - . " , 
fcitieltii©!. "Hat isiitls froii liigli •Istipnyttiira »ss StMi to 
V. ..V 'I - • J. ?>1?e1ilS'IjiSOa} ill tlis tl»ia«s« 
"  s f  i , .  •  ' I  , i  .  ^ • :  
mmml% of & ss'laaarf s«fSti ef "llie riitis of iiMsli 
\ -• I . ' 
• c. V ^ ^ , 'n,.: I " " • \ • J"- ', ^ .. 
oes  i i i i u l i  as '  BweMm a i se fp t i em ,  f i l e s t i - i ea l  f o t sa t l a l ,  
.siwiills.t.» mskgmlMtim^ mwA msmtiM ia tUM ii%atrm%iisu 
of • tlie «eXla ' *Efe'Tssiilts of Z^mM. f'liSf J, iiesfisiting IIiom of 
• . • ' <: M.% i'' " .: . ' 
^  •  - i V .  / ;  
iioiifiil?f4 of %m s#ll a.a liayi^iig sii© ©f Sioire iiols* 
1 i. v.w i ' ' - " ' la 
gaiiifiil 'tlie imffi. iui til.# uf lif« lie isttgsy tiis© sini^ 
l#€r ©f ?ea§tiag iisleuslJis eiii tls.e tfea iiiatb msnn will 
v'Cl ' '/ J 
iti '\.\M'YS. (ifg0 tj 0 " > ' . ; 
r$f i .  .  to tjatt ef : l- \ 
J \ ; ^ ' ( - J  • "  ^  t  ,  i j  
. ^ ^, V " - •, .... . . ; ' -
staa#®si 0'tmmlesl sesiiliistlcja Isoli: plmm^ 
t . ^ 5. ! 
• ' . • , . < •  ,  , •  - .  
aitmiiu i&steiMel0giats usus.lly iafisi# a ciisll as diiat'ifiiiia it 
lias lest p&iSMxmstly tim •©? M©X©g« 
'C.i. / •::# :,>;••'J I..-".;;;; •}/,„, ^ ,,7 
©f mspimtim |03? fmmMtMtimI sr Wm ioss of flssiii©i|fiiiii 
11? tiy aiioii'sstioii of Halm a.iil isrutis atiiSie,d fliii s*#* 
laliumsiiif of tlie iis.picmii efitusfla sf isiitli lif inftfiliii ^ fnasl 
18',:, •> .•• .f' 
•SS 
to feiaii (iMmxi tkm. mixletiii sfniitfjiis ©f iiistb miAm 
Mit iid§tsii.arllf fsi'listiit lay as «a,rlf luss sf ftjfiiifitiiig 
filialiii^g fniisr cjy - . . ' „ . . ; 
an  , . v .  .  '  '  
iii|| psif'sr of ill® iffisis'ti dull wlifta susiJiiiidsfl; in s. psi!!* iisg'i 
'  \  ^  . .  :  '  •  . i  '  r  i ism Iftj] / II,g 
•p#ISt-54:| (l'%€i/t>Sll trfiSlS' ^ ^ ' • ' , » , «'•*>. 'lis 
Ijlllt ||lf€iCl.li€I.X sS.@SSI.'%142'tk'6i©S. OJT iUlS QW "60 'lilliSs US 
tl0ii of ssil 
^ ' X . prosfiss of iisisfsiitiea 
©a & liasis &? tlis i©s%ra0ties ot tiw tsE|«s of flit mXl* le 
segiiMai '. . o, ;i as •tlis liiMl-fi f&etcir* 
flfiS p*gi| •stel5#i ^ ^ 
. 'i < - . til® St ; 1 , . . 'w f • , ' . , 
. I . ..c *v • ' 'i - • . 
ttsiis n.m is'tsiffsjriid • irllti f& ©ttisf reassms'^ 
Jiifierefl asi liitzl#? I if 111) ani Bsiinrtif't ami 
{.I9fi} isirssssfsi a tlsar iimal.jatii ef tbs im^nliriicl in 
•lite itiiatsrslios -of slliiiiiiE a.iii llai' •piiftial er 'Qeiiplet# §m» 
• - ' ' ' . . flisii' ; : 
. :t , i • .ii _ < 'Z. - > n , .'. , ' " 
«c®sti?aiag tli© bslmvior of scsllstili?!, syi5t8®B« Howaf^sr, as 
Hlilsj? fiesis p#6S} poistiicl ©a,«i usasitsifs tlie liigls.« 
If eciifltJi: mtum of prf.tcipimsitt Its »pii, «i€ JmstiiisiilJ tO' Itii 
isiiiifrotiMiiifs | its liglilf ti5scilailie4 iiatars f«ir 
lilffeifss'l iiitiifltiial tismsii,, asl iirts fsr Mff&mM parts af 
'll'ie iss» ssllf. i't wcsiili iBoiit mtiliksly ttiat nnf tstm 'Wm* 
QTf fiOliM 'i3« ^ thM.% wolilil ci#wr its "mksrior ail 
seiitltissi toweM. tlia frnwlQUs siibstaneas. that iiffiis# mtms 
\ -- • V- 'r c > 
If apprsffiats te 1# 1# silsiifasatlf# 
Ba* Ptifsieei of Stii'lfnt'llaii 
a) ssiiwi«i ttiat' m imfptim 
^ - w I. '•< / v ' , 
I '  . 1  ;  . ,  . '  :  ' '  .  ' ^ r  ' .  ' i  )  ,  '  ,  
pert im ti$l2f«<i%lsa« If siii:©ii?tl«i alum wmm W:m m^Mmima, 
Wmu all la!*tdrill wml^ mmt is Hit. sa» wiif tsi ilisllaf eos* 
sestrBtlosa of *l!is iimis aisisfsstiiiit^ Is » iicintsBisuiearir faps: 
tiiOS IJ ti,e prowt susli'sB mmmiptim lies •a§tsssli«* 
Isfzeg aat B9%ml tl910| foiiM "IMt *as Ijesiicl to fseist 
iittts iii a fssliifi® ifliidli sm lidsoirplJiOB p?©#ssis'» 
: .  ' •  .  /  -  '  -  . i  r '  . . . .  
'mm ii.aso2fb©S ©s tli.® mVl Wm pfseifital;#<l» fliis 
ssii lliilsfr fsfcifiit IMii aiserpllsii. *«.• »«• 
SfCiaelliiH f&T tls# imticsB of Ilg0% lif Ttisci-fiag it fifcsi, tlie-
QB'll iritis, cifbii? aisoffesfits* fli®|r smiM. 3f«ir1.iiPg siitliraar iipi5r€i.t 
eeaeltittt -liiat i9:f'tsj* ..... . «•< ' liiit 
lit, first it' ill ©nly aliieiftisi en. tljii smrfaut® Isfi.tiitis.lls' tim 
s M s s M  e l i . s < i r f ; . i t l © i i 8  w i i r t  r e p o f l e i  ' •  -  . . . "  
^ ' i olissFirst %hM:% surfmB. sselifii 
iisisfdstaBts ^ t . 
immtim mhsts.nms; Ttmy alsci elissj^ir®i tbst disiifacitaat 
• '  ^  .  . . .  ,  ' . '  ' .  .  "  i  .  -
si eis.i ttM sjiomiit of ; > - ..., * 
tltSlI fmmA tlifili 111® swfase teiisloa of s 
ilfli W aiil4ti#B ef 4.ii#res.p#i tli# sffsu'liYSns.*® of 
ijertata iiiilmfus-lsals* . 
%tm 'pmmMM MsiMmtim tas sl»ss«i lijf Hail flSSSJ is 
tli« tliati »§iiii ©? tJi# %&.»%& fmts ta ttiilfifiittlan 
Ijjr mmis csf eti«ijaiea.ls Is that a tsrlads SistfiMtioB. •ae.ciii.i?# 
iistsfl'tiiitieii Bisf lis slth,«r tlis mwmlt ef .atserplioB ©r ciii^ect 
that la t!» sase ef fsf* 
ti5=s of wss If €lrec»t ieisiil-
Bstiisii iiitli tlis istll liusaiiitatEli# tliim lis tiiw of aatios 
rettlf yrufcirticii it i l i© tl i i i «sp3.ofs4t 
iFiisl©? llfiSl shmmtl mmt Wm niilticiti m^mSM s-ul-. 
iitai:iCi#» iiticplit as &mmti lifoiiiisiis# tlis a4!ssi5tl,0a ef ioilaii 
If sliasfusiix, ^1Si« niMltimi ©f 111'Cirgs.Bie salts (la.Sl, 
Qmlp- ,  ~ 
.a? .# ^ « •*' «ir .a 
, C ' - ' -f '  a  ' . w  •  '  •  '  
Ml sclitl'Osn uf fifotsiitf as s pmsiW.M iMts to tli# settirs ef 
is%sta«ttsii 1i®tws«E t&s call ajs?I mil sfeemieal*' . - / sossliiil* 
> V  '  "  O f  '  i  ,  *  „  '  r .  
uliil t© ,iti soiiiliili-||' iSt er stst^ ties prtleisii ta 
ioitsi. '-T-.s'-'" tiiiO 'Ul mm slsM 
te.aliciii timt 5"-' . 
liialniBjg tliii ii©«*#allii€pliiiiicsiiis.sf>i**# 
IlSFS'l {ISil} iis.4t s. ^aasittetifii ©?• tlJi- aclgisristifii 
#11# •lii.efei'ita f©fa tlis aiMmiit of iMla# Icostly s4iiii*rl3isi feor# 
fCJiilti'Tfi mllB is0» of 'tli« iMm fiml? Ilisii -tlie 
i? 
Maiif licsriosifii lia'fii 0l-iiis?irsi tlmt aofi-
' ."a / . . * • ' ,  . • .  r 
c?ii mdl vT&mmmBi ftis sffisist of esritaiiriio2i*©l3irtjfe:ijrtss dii 
asarire mllM wm 'by litsMmMn |i1i©4 cs), whs fmM IMt 
S»5 mxslMT sQistiufis tt5 stialatH; tbei issills, ii-
j| 4 <•#•>!: 1 '^'^  4 s'-li 4 wi'tl'1? 'f'"i 
•«j4i--,'!ft •A''^ •'i'ii'-.-liAs ••:^ ,ittje- «;•. fea-f.'tr"-afc w-' W J>,.-Jij4-.'f;'»% 
 ^  ^  ^ r. i. ^   ^  ^ 3 ^ ^  ^ f ^ 
^ ^ ^ i  ^ ^ ^ .  '  ' :  l ^c 
^ • 1^ "ll. 3w wj''-'«ilv^ wj-^ •« <r-ii ;; . >'•<•-''  ^ '' i '• 
. . ^'•*' ' -v.. " ^  ^ ' ' '  ' . *" * . - ^ ' 
M.SJ1ST tciiiissatrntiosii ii«s?® I#zi® to t!is ©rgisiiia* 
Slis#iffiitleas iiiiliit' tM mlt2''«iiitii3f©iiiss|)« smgi#sts-i to la4» 
iscifi •ftiii litifsl fiSSS) ttist tlis flrirl mtlm of otilorofosi os 
fsfist mils rasmitsi iu as isxaltaticni of t!i.« ::s:fcitepj£sia  ^
Bstslikisii tlSSSh .iiaslcsf ana talk fili2J5|: fiM fiaslow 
ajit f If 111 J fcmat fMI n^rlaiii aiaiMiSBtratioiis sf 'far'* 
ioiis ciatioan i3tsrt#i si first a iitiniilatiai sffacit an 
lai 'fiaMlitf# fiisafeliiii' issraas® is iimiaafttyaiiiait itiiasiii a 
iasrsssiif iitl*ia'liiiii wM.sii Jfiiaally lasts^aiii ts3cif, fj3,0 fail 
smmil mMimm iiaiiip.sttti tlia*! tlia fii^ piaaatium fcir tills platsui^  
flSiSl). iiseoaftisg to liissrofi asii aistiiai*,' wfees a ssi^ oetlci 
iinteys • tliS' esXl it Is first aiiiorljai ss tlie ssliedf to 'ilhiaii 
it is iiiciat aftj?a§t«t# fliisf ssHiitis a •iiiipiatiiaaiif ef material 
airaatif aiiioi?tea lif tha sollsii as a rtsall^  tlif 
i'fe of tlis dliifSliiiiit iialsifial ia tfs wsfe,!- plias® 
is tmTms&&* flilHi tiairiaii# Is f'SfistMrlriafieSi agtcsMisg t© 
tlis iiass' isifs asifItratas tis - l^itiiiiial rtisi:rtioiiji ifliiijs." fii® smlj* 
sfcaass is -iiJid^rgiJiag. fei? • strong tials zoas of 
. - •/ . . ' > . - " ' • 
• •  •  • '  • •  '  '  • ' •  
sf fat' i. '  
4  . i  .. -J" u. ^ P . '*•. ,  . . . i ' 
, • ;? yi,. o./ i . 
i  :- 1 , ^ c , u.... < • '  
/  - f  ^ •  
sll «if Its liiif will tmrnsT fTcm 
• • v > • 
fssf 'hB. litfls as to tfi! imiTiifisitilllljr cjf gde,|p.» 
IsMtm*. m. tim Dilms Maij •mlasts tli® rssiis* 
laii{i« of mils %« Im&t'm l^iamlsiilii tiiimailir tlie 
fii«lmatt0is ©:f iiiBisisil usiJSMU'ts-. fist af tlis 
cisagalstieB, ill ast s.si«»a pciitsllilf lif ffitiijre cif tb# 
mil to isr®if sji a flEfils 
Ai Mhmin hj -pmriom f$lt&ticns> tli# imiplsst stages cf 
tiiii (iQfigsiialictti pi-oeiiss rasslt in. a stimiiltticm ef 
tlie 4.11 s§gici»i3riitisa of, the sell iimi'liiiats i^ aiwaasgi?i, 
'hmmmm pafogptsstimli' lass jf«wrslMe aai fl,iia:ilf Is 
if 
-Hatii.!, isatli- ii liot its miM&n m tlis 
tiess of tii#siai fo . c v.."! 
' . flie fmt %im% iift« t^ atssist mlM fatl t© fi^ o* ©a 
s fiirem jsfSl» ©:? 0a sewraJ. iieiia Is iiisea i^sts sfitttisii 
tMt tlisf a?#- daad# Bslefulsiitiess of iilsiiimi ittMl eifos-
art espastalif ttilijsiif to sritis i;-. ' ' . " / -
ttmt flit mil c>' * i-- <- >• 1  ;• . * < ^ ^ -
#4 # 
ss4 ittsti (1912) Iter® of "< -> ' .*t .  ^
first BtSigm la tis,# of plieaiji mmrsi'tils sM if#y« 
fijlloifsi hy irTBmmlhlM ©iHmlsal cicursfeiatitioas# Oo©p«r (1912) 
< i  f •. , • 
^  '  . 9  v'- ' 
tli# V ,  ^ ratisi* tisa • . . >* 
iti js/tijsiciiijf wiis'to. %i.tsi fffi'xic. ojj* s i 11 -liioytl 
sigipiliti, tlit.t fM iiaiiiats f^ s&iftiiii ©f tlM 'ifstei? IsstifttJi 
St) 
tjiiasfiiii nsOrsai'liQii at Isftiraties, esfi fliis »ot 
cialj rspilatet t!«i tjitiiicis o? tlaii #sii telj gsTitsfisii tias f'&tg 
etl'fuC ef till tlaiiagii# a« tattiii pis6« at tli# 
• L }'i wS tlit ^ . e v j : icstsssiisss 
;: /../.i ;  -a •.. . 
' ; .1® eliss^fna ttni'l l^iljstamtas wlilsli ©btii?*, 
'  '  - : ' '  • '  .  . *  . . .  .  I t ' ' /  '  : >  . ,  s * ;  u  .  
1,. .;/•"' nr,' . .  . v: > '  ; ' 
is#., v.,, '.v„ 1.-' ' i. 
. f '  . • '  .  - .  ' 0" « 
fimliSIf GS "SlIS ®SJk.A #C'SIS 
liiiitf. 
Hi flat m&tmBls mnM fee nipl&lssS ©s a l#asis of tia# eSss?p»-
Umi cif iiiili*l«%:iiftl • fesfiiaatii of a tmiM siibstaiies siii iias llm 
^  '  '  ' '  '  '  .  
liMi a iissiii|?l.t' '©f iiispif ssMti'Sii, s, fi'Cisess tMt Is 
©eiil^ le islf fiivitiiifel#'*, 
la a liiiif #f ,c ; . ' , . . . 
i  .  •  • '  ' m  ^  • ,  .  ' '  ^ •  ' r  '  -
low## hf «. »l.«i* l»#wriit1jls .Qliiailsal. #]aeS:gii 'ifliislA l®i ts 
ll«stli.,^  Suflag tljs sfixiir itta,is8 grmWi wiis cailf .iiiMliittl, 
. . '  • ^ ' -,-*c \ t ' ' .  . . 
irrsTOSSilils fiiltsiiiiial ad'liciii li&i s#t ia., atteKpts 
'iis ssaririififf• tltei ssil iMUfs mmmmsst&l» 
llt3faiiiei?©ii©opia ofes«watl«fni^  liy Isitsoii aat pJiasl 
IlljJiiijfcfsItftir &Bi fls i^lisri {lfi?h Hls'se.bfsMeir ast fffigli:t 
'  v  .  '  ' .  \  t  . . .  -  ,  
talasfel® tmAmMj' tit c@fiiei:i-fcfi .e.M of soa-ltflsg ssl-*. 
IsifisI' sasptBSlCPiis to so£||plat« at first f@i^ srsiblf aM lats? 
i » S T a r . s i l i l r  # 2 p o i t e - i  •  • ! « »  j i S f i i M r i e • s l i l o r o f o m ,  
; / ". u r ' '" :  " a .. v-- .  
.v w ^  
Lisfsselikim |iig6| ftrntliijaii, e of a, / '•' 
«i mpeii "Hi# sessspti^  o? aii4 iirswriifela asaga-
, ^ , j , mora ?iii«iatlf j licn i^iirs' baiksysf't 
• . .a . ' ..a. ..;J' a, , a_.' - Clf 
< .  J  > '  - " -a  '  • a *  .  - .a . .  .  • '  
^k\'X 0-M'^ f e x k - ' s  o x  ^  0 . x  
kjs mnU&MSm ; ' .a . . * - * a ' a_ • ;" a.' 
loii ji&|r Qmm.tmBMt iac?a.|pia*iiif; agsiieisii aM tli9»tiy affori 
a prstiiitlir© astii3ii#  ^
©ii.st3?atsi % 'Baiieroft asi lir&sjjij* fliil)' wsji iiisiilaiiiet m tliis 
2,s tetsmiiilBg tlis <iff$-elliP5s«sis of clislsftetsiit it is 
r^aiiiiitis? tfeat tti© soitgMlsfi.c® iiiay s,ct bs¥s 
tiatfiiii lis liM lipiffiws'jfsiljla Iiaiu.» to igr^m on a gi.f* 
BR laetliiis tiitisatss' iiiatiililif ©f tSii liifiiuii *|o 
ftp i^st lilt sismiplietsU eslioiiii* Asisl-liaj?' iiitimm imf iMiiii© 
feiiirsitil# filuisge.^  aii4 irill If I 
fliis aoiisaittioE cif feitifiiiliiiitf 
M >p ^ §1 
e&iflitr tsWBSti^ A't&ws* Sinr2.#tt as4 Ilaii lllHl). fsiiai fiprr 
.• ./ '.a" i."i:.r- '-i-. '' ' i: .j ^ ^ • 
. ^ ^ ^ \' ' - . ' ; ^  ' c stfei'lfl f 3^9i4 
. i. :  . .  ^ t  ;  
•  . . %  ;  ;  •  ,  *  »  ,  ^  
iiiiiijfUt giisiilastieii lii lilgli diliitlcifi platss ©f is# ©rtJiai 
e^iili %« fiwMet i-;isi «!!v j>.-- .i.jy 't.'': 'a^ -i-a mQTo&3 egaf^ IlQi'rissg, 
iiisl I USD' a) tmmM. Iroth isfsrlor to isill: bm-%. siui-
iiiifi fcxr liset msistimm utsiliss iiitii #«« ©f Wm oi'gariisias 
isisiilcj|iii.®. fMf a'ltillEstst tiiii sjrl3?iii» if«..:rie'lillltf is upsr® 
a:l ' . f." * • _: ^ ^ ; 
$#agais.|isB 6i» 'l<i isas- isaliilltf of tliii m&im. •!«• l.sise# psf'» 
' a iiitiai " "' . 
aisa'Heii, Isliy e.s4. Jlef&r itmt] tiaat sal3»smitai'«s 
#f h;iisl#i spmm gs3siliii4l»« iis^ Ism m sfb -iftiriii 
Sislcsieiii asi siisssliitss CiEfgS| itfciifMi ipmisttiea iifis? SiO 
cltl'jfh *. , '• . ' 1. . , . j. I > 1 • ,*,1" „ '' sssiitesjzim* 
.  .  -  , .  . .  . :  • * : • . :  ;  '  •  -
tans® 1is» Istsitss Isaaas f IflO') • lA-it^ rifsi. .-as ,isss'i=&s#fl •tuaiiiaeir-
litat'si't . '' .. 
y?% ff-'i-''V" •4^ m s"'?: '4^ /i w •:;•:•!• t 't ?;i i' "t -ffy" <1 
^ .W •i;.-3.'.^,. 'W 'w -ri. ii,J ^ •«»'5,;:? I 
110'^  5 i^icl,,i fcs-h 
w t r .  - .  : .  .  i  - *  "  !  '  - . .  : '  
«sla. •af^J'W W'' ^ ^ im' :W>->'''' V-"-.™-/ -lA,y;W PW "<0/«W^ ,y-'v .•Iiir,-^ta 
^ ^ ^ « i ^ ^ 
V » I / i4,H| %iit ifii^ ii. tii.|#is.lfii€ tots tiis l:ii'4g gifowlli wes 
ffiiiifi'l iiitMS: II tmm»M Ie tiiis ©sat iJlui tn* 
J.. , 'v. V - d .* < I V. ; '  ' . 
15,fill- i01,®i» ^ 
^; / ' .  ^ ^ e&ii« 
'l#st of Sis mil IS# a Ifestisr in litat resliitiiBcwi was r«iioial-
ztii ir Miewtss |iSS9|s lii»ttli ilSHQK'Orsasif {iSSiU asd' Isf 
Bawiiport aiit das'ttis fUlliil #• Spoifea aiii ?«ipit«iti¥iai etlis lo* 
ill wiitfif feiit«iit §aiiiiii%«,s-|.l3r *s?« foauS t«i witlistast iils&ar 
tmmerBtnrim c»3? tMs fia..MiSMr mll& 
ing mf€> *fet8i% Mlaiml il9'GP} trm a'ttlsji ef ;piiis« 
Bol to tim femt thsM m-ei sllftaais ifgg. InrnfMB of 
(19M)  ^ fstsiiMis'ipi tSis rsets sf I^ iigisaii alljug ia ai»» 
tilMM. wmMr mA piismmi tliet tiis u«3aiip#fi».pl3iJ.ittf ©f tM 
tl» lisisifiil ficstioii Gf ili.sllllsia, iraitsr tc the 'soliitios f?C5f:i: 
.  f  .  -  • :  . . . . . .  
' . - 1  ^  > •  '  
t ' . v .  r : .  ' >  _  •  r  ,  ^  • .  . i /  -  f .  
isptiMsm to3? its lacrst uffitijsiit afimsttpslsg# TrnbimMrn of 
. ^ f. ' '  '• 
.  •  ^  .  v  . . . .  .  '  /  .  '  •  •  
jiiitii1io2.it fiiMMtim* 1# tm&mr o^mirmi Wmt Msb 
sf mMm, e# iiertsiii tlg.l.iifsiitsiii'l'a 'I© C«?aii posittfe iiai Sfajs, 
mgittim mils iti« 'Ici liim smmitiwity of tfe? fs»f 
to swelling aissts est of' tns l&'ltsr te  ^prseipilatiiig a^p^ajfefi*, 
ffs Ta l^atles is tiis laiaitasfir of- {Srsis positi're cafi Grata aeg« 
afl-aa «slls to iafei'fce water was ciisaeiatet with flie 
hiifi^ T llpolcl scB.fsiit ef tba ?oi*»:e# S»iiaX flttO) fomi 
timt tS» BdMixrptiwe nspiitity fcr imlo$sm ims sigsif is airily 
, L. • - ? ' - : . * a-' •- • i a -
fiiljatr, SIslaeii, aiii Sbs^wostl fl9Si3 o'lsaariraf t'hat ttm 
'• =•• : \ 
fs'e t«fi|€fttse tt|% .jo iBmm 
^jqjme&Bx •&m f tm »m 
•"mT9 #11?. !|..w t i %  s a t i i r i . s f ' ' ; : '  f sMmafuM 
&ammm %tm, «stq|s5©ji0.l .itirfcj g| tfoffsttisi©® «i3. $wqf ittbs 
.ei;Ti,-f5> ©A.isit 11Q .csqjss fSTTTlsTt JO mu 
ms psg:''?t| ssaepii&s #iit, jc> isflatfcit #'q:% ,p3 
»f#ff|fi,©f j f tM-mt t - fMoMds ibii 
f, •-  . V i  • * •' '.", '  '  T .'} '  , r"" r'/ 'f* - 1 r- '-• 
;"; ' * > " ** •*,, f3|' ", • "z ' v* . -5 v -^ • . '  
t '  , . -  • ^ t f ' f l t t l ' ® .  l t < ? i { s 3 i l i # ^ j  f f f f ' i  
'  ", '  " . '  ^ • r ^ i. 1 ^ .  , -. grf||_ ^11 g|,|a"i?|;g 
. - . - , •ttc»|i|rif©i tiiofitS firS'ii 
• , ' '  '• • ~ , '• '  '  ^ '  :  "t 
• ' " ' ' % - ' ; '"'  ^ ' - ' ' . . 
s:%m% '*1 iftsti nmwm -^t l istibtia 
x'§stslt|€ ikii !|i»ii saojojrsttfs tfi, i i i 'stl^s .|q •i«ill€ 
•>»s!|.tmcf #ti'| jcs sflflptait «!l'f|©t%|13'll0^3 ifisffiats ailfllll ftlkf hsf 
-litt ,jo 3l!ii;tt«.as tigssx ibin f©§tifi3i: 11011111 11131. es 
<"113 fwii fsissil f%*sa:s ©qfi jt©j: x0^bii jg' ti€i|!|.bj:5,i3f>smj© iifa:i8[h,ie 
!Si 
'Ilia mll&Ms .... Dmtismi ste'feilitf* 
Ifliam tilM atiitioii of wmtm dlliites tii« tils 
... 
jrsfltfiim. . » » • ' 
c' . . ! 
of tispiMios ©f p- I f ' • ' ; 
watsr sMi ef tfesi fre© siliargii on tlae pastlelsse 'ftot Teiimtim 
of tl3« f3?te ebaf'SS bmlm b. srltiftal laiiiiiiwa mgult&i. 
is ©eiifsrsl- . imto gslB* 
It is olnritus tu&t ttm ©xtatit of laMMticia sf iiatar is 
*n U^ertsiili i%m& ia usgtilatlag tlis i#gy®s sf lilipiarsioii of 
tM sail '""t If ttis 4®gr@is sf tispersisa Is a #yffca  ^
ton 3«.' , f"'  ^ ^3 •- -r z-^TT T' i . 
fir# sj-treiieif siissili'w^ t© wats^# 
ii as iii© fm^nk r©f«tsi tlmt tlstilliit ii&tiiif mms 
texts *0 ,3;iiiiwi siietXimgs  ^ tfciif 
lif ssliiiis® flbsl.) I •'it: "'.... Kt.t'./i.':.: {191s| 'wli© o1?» 
t!iat ttis •'leilii mtlm ot oomM "lit .a* 
f^ ia#S If iilisisfiag ttm wiitiir e;l fi^ eamtsf iBtsarfiils®. 
sS 'IMt tliii i«iljs «2S?©tsi g. t0xit iiabstaiio# iilws 3iisp«iiilet 
111 «ats? ati4 tliat i%» rsiiefsX wiis sffsetsi lijr tm* 
qmsM emMsi&t of wster  ^ -
s ... ' ' ' V • 
iijafimg tlis isajfXf is¥ts.tigsitO:rii ts ast# tli® of 
Itastaifiiil siills to iistillei waltf iftr# Wiijk€,T riste, 1906), 
|lSSi}j sMai'm ilMMp Mlfjt Viaglm mii. aomn 1191S| ^  
mrng iWMOj mM Wtlss fiSiSl a] ^  Paliitii fijuiit Ui&t t'tm 
Ssstii £»f «s3.1» was .siinh aiorti yapld- is ifate? iimapamslcini tliaa 
im lisipr i^i B4s3MUm*, WimXm SEi falk {ItiS- s,| slissrfBi 
7 . ' . 
\ '. . .  'J •  . «. ^ , j . , 
or ; :/ ^ <; c,. !•, j \ z - 4w -. 
'  ( '  . J  • ' '  . .  S l i i m g t i t m s i i ' f  
aM liitslew • Ilitf I  ^ . m stiisltif© te 
•3 ' . \f J " - . • / 7' i •' ' I " ' • - ' 0 -x . 
:. -  • •  •  f \ , '' ^  ^ - t  ' .  ' ,  •  %  
fe? stlf p»iisrmlif3at'^  Biigllias igjygms was feiiai te %s 
^ r : t c i  ' • r i  
 ^ ' , ' .  ^ I ;-?• r • vj-
tmtim sme t&r itiislf# : > . • . ' .. 
" "  '  •  t  V,. - 1 :  
tiie ©f 13611s tmmfmrmfrm.  & 0*1 l©€!toB,l§ SaSlg to 
s /r ' '' " ' : > 
iini,|ii -mid Mwlm {XSiS| njjjliiiiiiiit tliii apfiufsiit tiiiisn-
lii  ^ . 
hlsisks liitlierfiiiM llSfiJ fmmM. mMUmlf tmw iiemress sf 'tap 
water sstlsfseteief fci? tliiii St #ii|ili&iilsei!. tlis 
poitsast of tsstias lii«. 3f water ia 'iiaeilcs, 
afley litsriilsiatioa safi stetti ^ that tlif pH slismli. set sacessi 
mllM lit ill. tiliiticis 1»Ia,SJ£i if thii iPSi,stS;6ii, is 
Miwmm pi S.»2 aiii aiii iiMii it pH 9,0 llai tsiitSi 
fh# 5f iii pmtBisMwM. sam sTimmi ssr-fealii !js.e* 
tsriaX' w&tefc isliifeitii tli© tsarie as'tisii Qf clisMllefll 
Swrnim ( imf)  / , , . . • . / \ f i i s f  fount 
" i r, .. 
^ ^ te l&t teatls s@ti« ef at#-
'• V. : r ) -
I C » ^ ^ ^ ^ t ^ « v% jd, ^ i ' 1' C ' ' / j' -S ^vS ^ 
1  ' ,  *  ' '  •  .  o l t r i © i i , » i f  I s'aok 
SB lilStmlieia cif tliii e#Xl iiiyifasii w i^iM aii/lsfially affsst tts 
tfpliafag ia t#8i f«r s«at JitGl aai tti iistlllsd watsi?., St' 
t&mik tJast »ia§li tiMiatatiit liatsiflslliir slaatliisiit 'Slie sti:r¥i?al 
psfiot wisiii. mwmpmM%, in tMiit flaitcli* ...si a rsimilt ef'iiis 
sltiii®# lis iiliiiy siigiss,fea tliat .gysals illattea sf ®«3ils aji* 
piiareii *lf> feii ates* lici iiasMsi. ia tts sffest# 
sasstii' • •• " ' • ' • 
'tesEii #3tMl3its s«eli a pifofsitrijfl sff#et ©li Vm stability of its 
mXlaMAl msp*sMim^i It i^mM mmm ici «atfss't osmM.o 
fmms t« pisf es Isgjsifliast rote iii tlis cf tMs mil 
t© its a smamTf wim ef hit litmllsljls lltiBtm" 
$ar« as giiffiii fef .fsllc flllSgJ st out# anggests ttiat hmtmtt&l 
iMills sii i" • , , ~ . 
' i v ' ' . ' . ' ' j '• 
\ ' : » ' ' 'i ' 
©rail5ISties.I . ' ' ' . • . v : 
m&mig fQwmm it&ess f-nitiftstill. oifli£'l<i« tiui ii«0#ssil,3r 
fm sii§li'f»%'s©tt©a# flt» m%lipii-t©aa aattir# €>if tatfeyiEi 
•f^nstsi aal isoMs a wis# rasge of toMmme tm 
-msimm fimtmn* Wm in&iTiix:...,. cs:i.i«? of ki:.'" 
m flasts asS aaissis ^ 011 H» trmsT imM- nmi im mmb psre-ln#* 
tiSE* l^sli ssi f«.st#ss.fii fliiai ani io«'ti {WIM} sliiieymi 
that jiatsit tistias s-r last wa-lsyis tifjiia* 
tsalu o? liirpty'lisait'wiiii tli# wli«f*.fi» timm iims silllisr 
& J , Sttleif ajsi 
piiiiit 'ftlls* fliif wsyg' fitjls 'ts iilicnf tMrt Hit lisssi 
t'm fssliitilii ill lieiii?l®|pms mTi^s ti# :gjf«st€r l!l» Xass of *a* 
imT l|r sfaimolsl 
|I9«1: fsiiJit *i:iie O'fl miljia fcr es.Ils Tsxisi la 
c  i .  .  .  .  .  .  j . ;  2 1 ?  j ,  -
®f!3Si •§§ mmis "It S#f#a<l mpes t:iis astia?«i of tlin plant ss ifiii 
iiaig: to Sslil^ sr mA |19gf| tia#, eiiis'lis *b1iis of 
fiias'ls iiitf lit Ijjr gifsiitiii is imcils sf ii«iqp.ci*» 
ii-llsjifii, 1 ' - , : ' 
of smmB^* 'f'bm lerls sf Ijm'iimtki ami liiiiistts' flSil) ia 
ifMisli'^ tlisgr ft fifr tgiit sf . V , t r "c ,-
mis 5f3 te .V •* . 
MmtriMtim of jfissfc® sapabla ef rssistiag. Iii:isi3 esscitt# pres* 
msms* 
tfm 1: 'c*: - <=•.•' w >, , _ , ^ .. - . , r , 
a.rs tiimwlm- tspufel^s ef j^ssistiag liigii ossiotlci prassmijaii* 
t  J  ^  >J}  . . .  -  '  /  ^  -  •  - n  ^ ^ ' .  
. , " . ' . ; i"- t " . '.f 
^ , • fimt Urn. fssistsia®* of fftrteia, 
etlis lo ©niietiii -ummxim sl^ t 15# sttriluB-Isi to 
: / ;. /'.J/ ' . , *.: ' i'; /?•"'' » Ilssiilsifg 
ilSHlip siai ©iif§t«iii ill '11311 ©lain tiist lli'iia p.sii'li¥s 
•sia'se o'|g«rmtifiisi#s 
itfe ECtt ill, egfii#iisBii wltli tlMisa of lEssfsi fliiS a)» 
til# lllilff #3fell12»*tilFS St'lMf of 'Ija# t03filliti«S of W&flmM 
ims i#f fisiiiibiiPg iKiggsitt.! Ilutt al-|li;oi,gli a p'lifili^ iss* 
\ tCISII»'ti«| .f€II-©® " . C , 'v ^ 
ef Issttfial spoma 'irafist itrsstif as tliiir ssiaotici prttsiii'ss# 
aiit Seiiogirl. (ISSII likewise tiwasMti; tliat cisiiolis 
ilS'ttlfS ill S. Cimii-liifSl "tMM'ik&M 1,11 "tiiCiSi ©3? llllOSsS CiiSifl"-
'fe i • '4 "i , ' . ' ^ « 
s:il)2i;^ i?.lioa %lis ffiili?® fs lie first ye i^lrsiiitEt 
^ i ,, u ." ' • . . r , :, , " . t5f 
ln&s is fegiiMtiiig tlas .• •'/ "j . : . ' 
«: * *' •[J « 
fiMif sot oiilf slssrwt "tSiat e^piliaoiar SQlutiiiss sf ie^itifciss 
'  1" i. c\- • «'. .  j. .. t., 
' ^ ': - ' f, ^" t ;  \ ' .1 ^ 
mm^ . >' •' 'c'; ' W-. , 
' •> ' , „ • ^ . '' s" --V . ', .:r .• # \'••''' ill 
lifpollcjsim it,ifross sO'lsi'tloss so pmoliaailf •:iil:| ef Vm 
411 
obssi'mtioiiii of laaiif pm'Wims itsifeirs t«i tlie sff0^.01 
sells isaf sxlii'blt a iraifi&lils 2*90i.3'taai|ij tci osiistls pnissars.:. 
If •iliii ifaiaipejaesialiilitj of till# mil iijfisbmas is i«ita:niinsi tij 
lea affsats it is Eat asrprisisi ta. fissi tliat ecp,iimo-lai aou-" 
eaatraiiaiiii of "F&xlQttfi'sulsliaBaes €0 not BsthiMt ttm isaias as«* 
bfiiie asticjb os. 
of tiw 
mil mmibmm .cif a iipciii wlticili goirni'ssi 
tlis tmiUBtm' 4at© aiiii out sf tlia mil* fcirklag wltli Bptm-
ffi»a aat ista? ifl-tk astiiisl iislls llis aligeifm.tioss lacl. to tlas 
iies«iiisiciii fiat fat sohMM sx}lm%B.mm ©sls' *ar& '#apafla of 
ezi,l#ri.»g til# fie fiilla?® of ptasi»i|*s«t sella tO' ,fa-
^ .• - .:• '• ,  f ; 1- ' a, . • -
iicilfsiisil m'tutlmM mm %&lms as cflitaes tliat tl® soiiits tit 
mi'tiiM ©S'lp.aiii iisiaf'sstaiits ts tlwlr s-sacly aisorptiesi It? 
lipeii liiiscijff of pe^smaMISt f  i i&B mt  wi th  
'3%'-M4 ih5®;.'! I 'f 4 #» ^| /^ •••''» '% ' 'fi, 
W ^ ^ > o I J v. f*'. •# 
•gill.©llllt OE |l#|l#.1l.l^ ll/tt 0fl &0S Xft iliiS'SlCtSS'' l&'lll.. Ollli'll3f"ffICI 
' * •  J '  i  -1 
8 V < «' t 1' . J ) r I'' ^ c , ^ ',, 3 „„ ^ t'  -  '  5 >  I .  '  '  .  ;  
If" ti» aatiifii of tim leit efftitis osi tiis ssll «mil as wsll. -as 
' fc. , V ' f ' ' ' 1 • . ) , J- • # , ' - Jl ' ' .••»' 
'ti#i2 weiiM p-iinusc?!.^ # ''frlrt ilf t-Siii-^W' •.> v'.. . 
( 1, \ . t . . ' -. ' -
OflssliDsli ragarisi tlie' llpetii tliiscirj a& lialiiiiiasls slssfi nil 
-  .  .  •  : ' < j -  , ^ 1 '  '  •  •  .  ' . • '  i  ,  ' .  . .  
fislu'DXs# . I ;.S ,,'f'4,. ,^;..W. .a„ ':i'v' '.,- •. r :. 
lis isiiateas* was a aiiralt smmni pf llp'SMs sM. pm* 
tiiiiiii^ Hs miiBmi ill wa#" a ecHiflfic, ssHsi€a,l striici,ttiif6 iiiii 
tiiat 1.161 f?i);»a'lilll-ty wiaii m. timm& oliiii-ir mm 
goiii'feilltf# 
;•• j  • ". ^. ••' > • • '  j l •: •• • jv> . . .1.-
; ', .. . . •/ ', •-.; . ' . . • / ';•• ' • 
aisps:rsl©ii ©f tli§ dsileiaii in tlis Bmf&m filjis« 
fill ii3rp0liliesi s of paiiiimMlitj' emllisfii % IJ.si'iS. fl9Ii) 
s,ni latiif i«.sori'feecl |i|' F?se |i&lS| ef tiis preto* 
• " - of , ' > • . • , ; 
mi3t^ 9S of tii€i ot mom sslisiii wiiiqii fcirm liqiilft 
gielimlss in a llimii BiHiliuSj pyoljeililf wsi'lBiirs flie t'SlatlTt 
?ciiiiiiss of thsss Tsriams pMsss tspsjiiil iipci.ii tiiie 
of walsr tlinsii i  ^ , • . , "  ^ . i 
t:ii6 otitsrj -
ttim wo'lmms of til® pliasss, ' • , : ^ • 
li3tira«ii tli« glofeiilsst 
til® part:r .v*?/ : , * * 
si J tias iiaterspaeeis will 'bii iiamll aiii it? cllf*» 
ra^f J #!i,riiii:iiig of tim glelyal&a «euM iii« 
siress® ttm stm of -tlis iaterispaseii aiii -fell# peisisability ef 
til© Mmm'UmnM ncaii fe« tiiisra6s©4# If is sasJ.ogeiis 
to siiifisr seilsitii It i,s Biesisiistile te ' c 
in tim Qmmmtsntlm of eiestircilf^fis s©ild iiBS'y;se siicili 
atioaii ill tiis diitifltj'tatiait ©f isBter. te'tMs tlis-
;: - • ;©is Cff a iruifeiitaase ifcJiiM ftspiisti its sola* 
l-illtf is, tiis 8OE'tifiii0!i0 lite®# of ttm eoHsitat :i,oii3)Is,3f« Sat*-
mralioa of tht i , -
si sf mart ws-tm ixm. %im gMMlss  ^ ttmmhf wiieMing the ciijes* 
aiils for tlm of liMll /. , " . 
W'iitmf glfdsroli m»&j. aat sertaia slsetieis tsmtotlesn isster 
- . . ' ! '  ' ( , ^ • f  l i ls] 
'%tm i»«lia»iiHi# 1 - - ' -
ts isfta4«t mf#B tim flsitlty sf tim ©sii ©emttiits wM^lts ia 
|ii3?s, is afoa tie itgi^s of tiiiiits"si#i3 of •tJui §#3^ 
ioiiftX .iayHiisi wbirsti affects t!iii p$»teiiiltir of 
tM #eli #ii§li s» liset:. 1««,. tis4sfislaaf»| iues s© 'fey is-' 
fitlisx • ur fsptisallciii of tli© 
•lieies# It tim mXMiM&l i4#35«#»i©a ts 'tmTmsmi. ^ti&m will 
T'^,rwmpmii&g immBm is tli# flaliity* Siset tlia iis* 
*eiiM S&WQT €iffBaios ia eitim  ^ MslisFlfj pir* 
" V,' '.. Ill siieih. a ias« tli# p«ij?%liilss sf 
v „ •. / ^ \ ) . , v f f » . . */ 
ssttl® miti, Wm flmtiltf cjf tlis asii'tlsiasns pisas# Is tlisirsfef 
i ' s' • ,  sr e/v-ij. '.ai:..; •;•!,*'• ,:v-
lirsasiiS parsiialiilltf wag aiSfajTs iisseeiiitiit *illi Injury te tlm 
ssj»4# 
, ' .'1^ " r 
imm} iitaii«i€ til# sff#«'l.s i5f •fiis'itms t©ms #s |isiii»iitiilit|-« 
All rnmm^lsuM i@m «»«f E ffeiiitti a imp it iii§i«as# ia §ea» 
msMwitf wiii'tili was at first niTOTJiilslii mafi iittsr 
^ 
urejiiiei ife® QmiM&M'witf %hm pm^SMmi as lisT'S'mmi.hlM is* 
aifiwis (131$ •Sf 1, ISlSIs <111 tlae othsr iiaM., risisuFSst 
Vim ps3siiss.,isiil1ijf sf" 'tliii esll as 'bsiaiK F«:gQla'IS'i. fey tli® 1&® 
'  •  *  '  v *  •  '  '  i  '  *  • ,  "  v ' «  
iirtifinlsl ssifl?yaii0§ ^ ^ « r > - -
MMt;f , w'y '""i ^ i/'c ;j lilit 
actios of aiii witialll® pmimsts • ' 
lialimtst iiitsffaslfil i.#®:!! fiias ami siasiiiiefi, sfi'liJifij imi 
tlifi.t prO'teis# Fl®f S® pari im tlis iis«tieai.iiji, ssii* 
t^sXltsg psapiiMli'lf stliey tlisa, to a,ffori a suppcirtisg ^fll« 
sji»iiloiis or strnftiijs*' # iitsssitsg ts ilowsi^ im 
#a.ift cif s. f«i,ftaies*l tins eatieii Ig aigof^'iii asi. yssislti, 
ia a iliajigs -sf piisst sii#^ tint ell fenteps# llit asstisiiuus 
' <• ' ^ j " i' 
r" . ir'" • i  ' '  
'  i '  '  '  j .  ,  ^  ^  .  ' '  s  . f  ;  '  _  i  »  '  
tliaa; sicpsifiiiassi wtiM pm%lty* -k <j«ll fis©e«» 
mMkilm In its. tisjilliiiioms^  fiisss^  amsl iiiisstlateli* 'm r^nm |ssif<«» 
liita'lil# "to amotimr. imMstimm seMltlt ia tlie mwl:  ^ eraatei soil* 
tlipiotis pliant» its©t411115 t© l^ ss s'U i^i mMm. iJM,iiges &?« sst 
45 
ia "iummmf witii, ^&mmm c1isej?¥ati^ sitis, 
StcsMiolJ. fisifj, I?*lr0| tQXijmm ts gsstuiil tti# 
sii mmOMMm qw g# 1*1 to sfstsm simsiiitiaf of iiwis Qmmtwmm 
frcjiscilf.f! • !!lii sb I011 s.atii|piti.iiii sst tis sffsiili sf tisf© 
' ' . " • '• ' ' . _ - ' . . . 'a • c' j 
• '  - ' t  r  ' "  -
„  • ' /  r  .  r ' 1 "  "  '  - - h  
imsMW'mB* Asi©ms.» m tiia • •©tlMii? iiaiiig 
Ijilitf iJjr 1, ^ .  sf tisissifsioa, of fiis eolloits* 
.  j ;  .  , . • . ' ' : *  
v c i ' ' i , • " 
' ' /> • " . .. ? i 
lis filgSi.| "Is tils ti»p i&s3?ii pciii«?fiii.| wlisrsaii %tm ,H aiii Sgj» 
, ^ to . .j. i.,..-
^  :  . .  . a '  . : •  / .  t o  
mmm&j tit 
gaierii it ill -p&mVUiM to leate an 'MmmmXtms' plistws of lam 
v t.' 
c ,v ' ' . Ai» 
tlicragfe ll» pisis.t ©f iiiijcj? trntsrsst is tliis iEt^sstlgstisii, iii 
i '  wi-. '» *," . ' j i i 
Imi&g fsiiitii 
§mll» mmi&im e@3.1©liii.i «ipsm»l©.s.s asi »?« ser-
imtlcai,. 
mil. mmti , v , . ' -
Mm s elmsgii is tlie clti|r#« ^Jf tiispaxslea of tlKi iol* 
loltsl , ,. . -i 
mumit&statimm 6f tlis irf^Tietisi isgresii sf sciagiilaties 
intastdt 
SoiaipXatiGii IS mmraiblsi at first asd fiaalif at 
l5.li» diiatli. of tM mil hmomAS iTmmrBi'ble^ fits fail-
t  ,  .  .  .  -  ~  .  . . .  u u  . . .  ,  .  -
« 
tlMi f%Mt t&iit it Ms Irrefsrsiliif 
ii, .sissii t;ti« jsnntlziEg iiialitiiss of' 4lff«rsiiU 
r#tmisits %t» Mil ii ##3.1# 
Sii:ffa.€® pluscjiiisns riigiilats '111# pssisiiilpilitf' of 
as iii|!©yfeairl' ifole |l| isy tsimtisi 
^ / t;'"." :-C » smfm% {S| 'lif 
<' j 4,- j i ' . ; s4 
' V . : ' . a ^r . f . ' 
aeiffllei'j tmM, 1,4} fey tto# i#gr## of r>:*7 
Wat#? is met oilf a« a fsMei® ftif iie'l't, 
kiitfits'ls f., . '» • . • ' > 
'5 tia# mil . fit# la tttra r##i-
' "i • " < *» r . ' . " '/"• 
5f t.b« SfS'tSISf : , / r '  •  *  W  
.  r ,  '  - x  v ' . ' . '  >  . . . j ;  '  '  
; 
liiaf Slsiiife^tsiits Wing afecttl tlafiir siotisii fey 
iiig iaisQirfefi oa tlit smi'fest of tl» mM* flie stifstf-
Maa tS' a% fimt ?©ini»il5le siul tl» E®f le 
^ ^ - .. FT©* 
' . " ^ tcf t' 
Frotsiti'fs iiipBiiss Isriiig alseat tfeeir-satlsii |11 
tif iistiiutfig paptizatScffi, |g| "fej sltsrliig the jisirises^ 
•tiilitfj (3| 'bf rainsiia.g ths aisiaiPsetfeiit |4,) liy elje:®-
i§al liiaiim oi' #liaiigisg t&e rats of aiiiofp* 
tisa 01^111# pafllttcifi. e€tsffii>i«.at, aiii |5| %f loisosiag 
%taMM msi#r iitiditisiis, %imm iiss a . 
tais of aaif$iai;|f' im ttm fiia 
i - . f I "i '' i - 'J. , •> 
'. ; " , - - ^ •' ^ . Wm 
.* (. * ^> ^ '  ' .r-i • v' t ' - ^ '  .  • .  
' " - ' • ' . - . f / • •- t- ' , 
• , Biift«i?ifleil«al listlisis 
Mgllji^  la all ef tli# |ilatlc,g praisiiii'SB 'besf iia-|:rs,et 
agar of "Ifci- fisllcriflme <i'O;ii|jssiti0E was Qstp l^ofm,, 
llaifksf sga?, i*i iitjf •sseiilij 
3m-lm p e i s t e m i s  © ^ , i  i p e s ?  mntf  
^ 1. ' v . ' . „ - . v . . 
III tmm issfaaitii is iih'i®.h, tiatiisiflisims w^sm iiailt ftlie 
©emstfi ' ." , ' / 
pisifi iEifpif was tiwltiit isl© tsmal ptrls, s,iiii» la tlm §fi.ss i»f 
si 
tb,® I •p$-3f 6#11$ ef tM' tiairti eatii'dbpifati 
gftdei Is «&ili pertloii* ftm mmtim Qt mil iu44a was aijiiist-
©i, to pi f*# hwtm^ ftltmMm* ill mAM wii» iit©ri.iis«a'is 
tlis amtseis¥«J fci^P 2Q t§ SO laiimtss ©t IB wmmis pmsBum^ 
fl&'llais, teetgiia'tts» Ssmpt bm otliewiis • cliistlllsi 
irate? was v i' ' . ^ -v : -
'  . .  . ^ v. ^ .. • ' . ~ :  j '> 
. . ' ' ^ 
pip€t'$s-'T . 
f t  m * -  '  - '  ,  .  :  '  ^  _  
•> flie ss® of § 05®, , j . i . 1 
»ii|5lofiiig l-*3, 'es# ptfsttss is m&Mn§ tiMtioms, 
•  ^ ,  j ,  « v  '  1  .  • ;  
e , ' . . .j. :• • • ., j ', . » 
. .t i , " < ' . ' f • ^ 
4s ifiil H# psistni. ©at laSer^ 
i , ' <r. -1 j " ' . . ' , ' 
Swmi wtMm to ma&k»» fmii 
si .gpsiil im liiiMiss'tlliitisms.siaS. iismartn|| tliii «i.|pir late tlsii 
Oit:S Of tli» tiffieiiltt#!! ifi*<iliriii in pmrsmiig tMs 
stiiif ifss tiS rsiiiue tlsii time rsttiiTOt fcj? fXatiag ©f afi.iS'^ 
dlirltmal aejifli tci 11 'lilsiHiiiB aiit -iriit Itiiiif it stimtaffi for tl» 
iiitsj'isiiisttBiis,. • flsin wa« siiscsiisitiiliiii es fsjf et 
fmsiMM -fef ss»liis.g • tlia B.fi rapiil.f as wtis a©i«p» 
sm»t« litli sa» «M aissiiraejr aai tlieii psiitlag fh© ags.? lit-
In fiJ.! of tfm mpBtiimnts^ imMTr'%1 tlim 
olof'kii mm us^m to sta'aa$ipai:p«i tiM tlrm of pj.atiiiE: aj-so 
'to %'m -p%Tim tit taipoiure of i'm issis^leg Is fm'st* 
III frli&t'SS W'ci:pci liitmfeatst 46 iiomrs at Is ssfsral 
of lltiiii »2Cp«3fisasB*ii wteJ,ps 43l&pizi esmlimti€m m:ii 
mmMn we're ;imi« afalifi after sa:a siddlttcsrtel day iaewlja« 
at jfcjoiw t#tt|}«3fa'tiirf» Sans l^i &sM 'gm&h-f Spinmjt^  aaS 
;?• <' ;.'. ',', r-' -:* *\ -/ <:'/ ' . r /.-• t. ,. 
>  . ' ' , 5 / / . a .  ,  "  1  r -  - .  '  1  <  s ,  . . t  <  
iii'li^ ii of' ^ tfii: wsrs 
imfMTtsmsit of tbs KaBSRii Ag3?lsiilt.iirfil Ixfisriisisst Stetloii. 
\ •; '. ^^ ': ^ '' '^ . •,•••<: 
Imtio&M 
fyiipiimlloii Cf'f Sipartosiu Soliitloiiii 
liststi sfsfaxtst© 1# mmMM to *tli« iiB# of ii 100 psf ©iiirt siigsi^  
%€Ww%m.^  fliis 3?«f«r» ts a iislglit-', %... -i. , • ; 
%%mi , ^ ^ jsljiateily 2S§ 
it# of wttsF mmim aMei to ••!. ,.: 1.. i'.-.. 
tMs wss iellai for fsw isimtaa aitil a ulsar soliitieii was 
olitais#!® f:s« :/ w: . \, ^ ^ 
•dliiitei ts 1986 tsl&l I a soM 
'C/Z i . ' ! .  i s  e  " l # t e l  w * l  <  &t IDOS- ais»  ^
a m i  m§k mM§ v i . ^  a ^ a j i .  s f  a m . i s . f *  l l -
tfeemgli^ set ia eoaforMiff witli tiis mml ms.mp$ at wm oeiit 
s«§'iisteftttsiis tMa py«fiisii.lSsn' was fsisMtt m fsr e® 
4^4 !* -^m '^•' % % •'^ '^f m •^ 'lsW '^i'% 
II 
'^'slil-s 0^' # a-cliu 
lb.a ion. ©4|11^i. pi..|"€ll im" wh.mf^ iii 
toil |ir«piS'iii ss |3i*«iri,©tigi|r Sssc'jfilistt 
,i&lsl soMllsss# fSss stigar selitlesij tli# essessiraticiiis 
.: •« ,'• : ; ' 1 .;,/|i " • '• 
• i f  '  .  .  ' '  . .  ^ .  .  -  -  ,  '  - • i l l  WOQ QM. 
' <  •  ^ -  ' •  ' 1  , "  
Malisg tlie ssiipleip..# la tlis ts^eyiiisatii uoaiuntiiS «% tfe ,.,••• 
'  ^ ' Bla*tioii|, all,tii'ls®-ialij'sstst t© lis&t 
ifiii'i tv'.^ • . ^r1 
I'lati# s@atroX» Sifi§« %ls« tiisii ->>' u 
scssper&tifBiy sHort it was set 11 :• , • tlis -Isji* 
feratiirt wi'l.laiti, tlMt lliilti of S 
H»fit esugtrefiemt Is ' .c , . ,3-. ' <, • ,* 
psaetifStiQa te. a pmetisal. aiiilmijii., msl.! sasrplss wura nsM 
In all iis&tiiig trials# - '  ^  ^ :.,. i' U-> >. , . , 
i". - . . . tiiifif asi. ciosiflate--
If saJnteriP't Is tli© ';; : . I 
isg la oliktsf' ©as«iis tliis-waXlat teiit-tiiliss ws?« salS"* 
j ta: ' . i . . ' . , 
iaitis.« 'w . ^ i . 'j ^ , 
^  i .  •  : •  • •  • -  • .  
iitii ttis Wiim m'%MMm of lituit wmf Itttlm Mm wm ifstmlifai 
disiiiitiiif ©11 •t!i« «ii4 of a asflj glase Wm mmll 
•isil 
Siaiililii Is Jf'tlsll'ftlf Ml'fe of veri?- %m:ti glass aititiif-
tli# tsiifar&tiitii- «? fliS' 'tit.lli irsfi- In icssi 
eae## ad* isir.l*© smiplts iiii» is tiisss liism, 
'eEKl iii9 er itS -siss. f>f stefil# wirliir iisjm aiiti 
to Ills till# isfta? liss-tiag to giirs a Irnim & 1*10 iiluticia 
:i^%. m^4uy'4^ ' *> ^ ^ / i ' y, v^ W 4#,. 
"fclwi^i ^ 1^f?:gtf| p'llai is^', '',1, " , . •", '^ «• '* ' i '^ti S'^  %'v "t; '^ -<^i* ^ -KS:-! '''''-^- '^'  ^
fc'i"-rfSt:'S'-"  ^ *»»• e^, 'wC;  ^^i-'-ia^i.^ 'iS"'W '^ li^  ••'^ -•'^  ' '''^  •^ <J- ii W't® W W '«a 9R>S iWi V^i- ]S;-i?'i;';'-.v-A.i® 
f.l# rit,fi ilfiSti iB-l© " '" , <«. ! 'J/ I 
mmmBS s^Mtlm. warn -tiisi ->1? .r« c": ••'' ;/- »•,'/; 
'  •  ' ,  '  '  • '  ,  ^ '  c , •  " i  ^  i i s  » tas l  woMm ot 
i f f i ' l e r  . w i l l i ' a i t t i  * > : • . ' .  u ' ' i ,  .  .  '  .  t  '  ;  ' .  
msiti, 
ea§'«*'lt'iit'h • ' •. . • ^ f-si' 
4- m y$ 
UXS^ 
% ii 
fist# 
1  .  , ^ , . i' ^ ^ 4^. mimm i#iw ukMM^i.um U^JU%J£^: ... . '^.'i 
aaA tim • 
j ' . ,, ! , ' . • ..i ' . • "t ^ 
Iff net ©f smipi.!? ©a jfeiiliitasiit 
' ./ ' •• . 
I r / -I min i  ^
i f  
'  1  
isiirififaj, 
mliiai 
j 0 ;i"v,c0c'|c->. ; ' , iiuv '. 4i© 
v * / / - o / / : v  i30i§§o m^m 
h.lMmm .^'&m ifiiiimlliiS' giiiistiil; tiiai'tlis sti.gfii' sMei, ts 
tiMJ iiiiifiss <iffcii*is4 %m tmmsS^ s^m mm f»i3«#tiiiii agsiiisst 
liifcs i.s,slm«tiTS Estius ef tli# lisatj. It ia tos««iira1}i# 'tlM't 
tiigfii,r itlfirl ief® 5iam#S cmir fi-csi tfes siii!#!# in 
%m le* tilatieo plstiis tcf slightlf tspiPOTs- «5ii ustiisi., fliis 
pcilat *fts  ^furtlaiix iiiig..3;«8t«<l Ijy tli® iiMii?l£s<!. Smcsssis-feiaiisies 
li#l'i|«i la fill plat'iii freii laigli (iiititiOBS* fl:i# 1-1S30G 'ciilJi." 
liieii jsXalaif fur tfe:® sisiiplss %ii. .ifliisli IS, asi SO per ciiist 
siipii' li&4 teem aii#i liliew i^a 48?§ §Xf | .aiit SOS ©©loiiia® 3f«-
,  c .  .  :  \  '  r t . i  ^  .  v  ;  1 '  ^  ,  '  : •  . .  
' t '• . '' ' > r •". -
. - . ' ' . ' SBlf S| S; anil, 1 eslo® 
aiss r«sp«<5ltftlf' on '%'smm l.»iO|QOO jilates. Siieli 
tisiieisi is mmata ss Taricms wer# fsjpj* ffsiiiaefsrllf 
eiiiicjaBteriii in Siaiiy iixpfiria^sials ia iiis i^isli etills siijiptuadst Is 
3^3».c n:- 't.* '' > -il. Cl  ^ , flm e.i* 
perliiwist g.ii siitliiuii was' ifiiftaliii wmwpt tliet gluiii agar .as4 
1 4 . . c , . •i *• . w > .w' 4 , i, , " f 
fti# '4 «* , ,-,1.. , i, > '  ^ 7 r u 
u s s t j  msm V"-- i -  ?  i'.-rjt 
stmst' 'J ' s, 1./ litat. r- '.a at 
t .' '5 .i-: :.r," ' j 
^ w ' " " i' # «' * « " • 
sciiittt«t fsif ©s, a Ijasis ©f tlie stiipii? tiiFSfiii -©ipsf ffcis t!ie 
^-*,.<1.*, 4 s« ft isarta*?. »»».(« <««••* #»1<v!a. fiss 'fa ..••«j* 
•pj.ti%#i CJ4 ' ' ' ff . I f ' l) ' . ' " ' .^  '. 
%• 

itillloiis lie hBW  ^ jswfiwa Im mM9 is iilliislT siKfi-ss® agar 
wm umA fei? platiufsi iy..lthoU:gfe this wet slrfisuslj set tfes 
eiiae  ^ it li t'liits e'rii«E.'l tti&t tfm •pmmime ct ss, sastiMi/lss 
iiBIJpif ef sii.fpi3? is ta,.s mMma. sxmtlf stinmlMtm tim. ras'oisrf 
of" lajwsii 
^ j; ' ' , V f  ' I  ,  '  '  •  '  V  ,  .  • ,  " ,  
,i. .i,. '#' W.4 w;4Xi§' Jir v.ii;f Hk •'••.A'^ 'insii! i;, '7 
^ i ": , i >. ,.., ? saciMs«s ai 
lantos® agar#* fl» .rtiall;# lilawliii tatiiiii'ts tliat ttiii pfis^ 
.., . .. I I.11 till ii«ii* .grsii'llf tin sssib'sr ef 
Q®lSBi<if ©ii tim fifstsii, . > '. ' . ^* 
amtelaiag it f©3? ««at siicii-eii# ir*liltit'l»t safJcii j€S'ts<itiT« 
^•11 a t^bl# s es# 
#f • tilt t!i®0?f Sf  ^
#.4 cl©9| g§§i|§©l 
s#liai wlasrsiis iii.i%ssJiftimts aip.? tscl«t«i. |«pttzii1#l§ii cif'fl?«i 

ijflSCijDClO fs psT ill# fli« Fs%li«tr igaiflisi iJi» 
€i2f»iis« III tail imsliir sf mXls is ttifi Jii.3C iKiiliatiiiiii SO per 
tiist sii§rs»« liii iit#€ima:t#i fcit natiritif cm 3 lagis #f 
tilt Ifps ef liiiiiss It gsssg q:i3i%9 titat -lli# 
sf iii«>a|plstl©a ef tii# usilis is tiiis li&st iinit iiiairg %mt}. 
wmm iftitailjr 
flmt %1m nMoain of stipir eatttsi mmr tmto tlm sgjif iilatu 
fwms. tim mmplM is sot tin mlM llirdtisg f&etojf is ths 
of px^ixli. •Si, v i' « « „>• * 
"A^ ps j? '  g«at  s i ig&i f#  A i i lA t lea pi i i * l« ,wa# 
tise4 t-S ^ .. ''-J i-. x*-'' 'i'*' ' ' '-J'' 
pe.f seat a, SiiatitB flnt« waii 
t€- 'l, ^ 
peip <3«iil «,f falsal-gittsi: tM 
1ft tlifi agay ; ."'.V . *'' f >'< *"""" *i—~r-- ;•: • 
.  Iv  % .  • '  is .  . . .  V -  ,  
'  j  '  ' '  '  > j ,  .  i  f s x s ! . %  
iSi 'lilt?# wiis ft» ties# iRi iiitli ©fsr i.s platei 
8  ,  .  '  .  ; , n  -  ' '  '  ,  « '  ,  ^  - > .  
^ ^  i  .  .  '  , '  '  f  . ' . ? • / . •  
.•( .5 . . , , . - il ' 
fiijs tliii. mpmmism  ^ tlis-grsiti©!? lilai i«.gr©# of s<»:SalitlJiea lasii 
» > > » J  J '  J  ^  ^  '  J c ' - W !  »  ^  ^  ,  i  ^  r  
' v' . •. ^ .'. - / ./r <, , < ... v,' , ' ' ' 
w f : v v r : ' - . 
sf isjiirs't i-eiiii# ' ':*. .i 
iituels sis ss pi?8¥ieiii*lf i;«§rife«t, fjjis-teiitfe e«* ssiii|il®ii lit 
• '".7" • '"' ." < . ; ' ' • , • T , *• 
fss®*3» fsii* 9' siiifp»'i®®* ' ' "i' i' < , _ •' .< > l -
1 J" ^ 1 - . ' ^ ' 5 ; "' „ . ' ' ' 
^ v^iS- W'^ -' ^s?i -s-  ^ IS? J.jj.i'-*'«r iii. 
l i ' f f s ' f e  ' ^ l i l  j » j l t  _ | | i # •  
/' ' . \KJ '^•. ' " - . < , ' • ' -j 
h' ;: ' ' t., ' 'i ' ' > ' .,•••! ' 'c 

6S 
figaisiirl vo  ^  ^ ' 
<S:mm psgtisati©!!, aiii lisiicf -frlMi BMittmi at siiasy ts tliii lisil-® 
aa ill' ef mo wp%q,%mX ai^ asl'sis* 
hiftrtusiis iB mlllc* 
llji.#: teS'li®?3,J»il Bii.XIC liftlll iMIIITfl. AjS'' lffi%.fl. SI S'SX  ^
c ^ ^ . ' . , ' . • irnrnrnrn'tmi^ mmmm '^ 
tmf imt til Witt m »qm2. w&3mm &f WO P'®-**- s«bI  smmssp 
ttmrnhf giwi&g m mlUmm'is § im ©f m pm mst mgm^ 
'  % c '• ; -" }-u r  I ,<' j  .  :  . 
® iiiMtii#) ©a pliiifts '.-i, 1 pm mmt aiii 
xtsmlti la.  ^
Bf / rftwt is Wm sills fe wMe'li smsfsisii lisi. 
lissB aiini^  It is sf iattfiis.'l ts olissrfii tMt Vm mm -Qf 
eay'betiftrst#- agsr ia tliis expaifiBsal} ii<l acil; tmrmm Wis mMo* 
'twir cjf frai'¥i¥0?f>* . •*• . «.  ^ -
Sil iftcijft ijaii®ls.if©fMltfi» 
^  . v -  .  ,  ® ® :  • '  . . • .  .  
mLsm '• • • - . 1  - - - . ^  •  ' • • • - •  -  •  
wm wllli goXi S imM iJi«ii.tiat#i miitil it ciuataiiJ* 
#S iitftral silltss oif^ iisiis pw2 m* ftie ©mlta.» *ms tlies 

¥a.g platetl iii %mti. e? .t*o tmliss siiiststiiiiig am -stiiml t o I b i i s  of 
fi] s1iisifil« aai |i| stiiipil© MIO pel" mm% %mmQm 
'lios# • % "/• ' f, . ,. ' : 
a/lwt. tm if SiiimM* . .-.i. • ,.v • c 
tal»isg § aai iCI @®at »!«•?##« *«i« f3?lijiaiPffi Im a siBl3.sjf 
' ' . - ' . » ^ 'i . , 5 .  . ^ - i. 
^  i  v ^ i O *  ^ ^  '  i s  
tla# 'Itiis waii#4,- liliitm taliui: .u siltea»f'g®i la la. iiatsr latia# 
if "Is? ' ' t 5 , t «" 05 • " ; . .T ic / %> ,0 'SSfSftllU'Sli fsj? 
tlQ-t first fl.*'!,#©! iiMlit'#!!* 
^pii iii.te ..^art |>^i#at#il 'in tiilil#. ^ '^ . ; .r 
talis § .iia#» %mn. ««i:li>iilfit«4 te^a feasi# of msTfimX fssr iiH*' 
lliat fimm mils %msxm mom msistsM to lisii'l with pmlm^ 
#i sxit^ mim f# til# sagiix  ^ 'fSii# was ©spieiailf ti'Uf wl-tii tlit 
ismsfqs# siisf«imiie8.f sltlioiiip ^tli# astml pmm&tm.§0 immmsB 
ill ifiiiiiiitinit# *i;ii gftatfi? is *tl» iwiiifiiiisj« witlioiit migsr^  
flit ipBSi*®! si.itiliiiri'ly ts» siirfiia in fiipifss I. md 
m plMis. mM iMBtmm m§&m^ " ' ^'. . . ^ c *• ' - ' 

?# 
IS li&slii Of 
mtrfitol ptif i-ftiif" lisatisf 
Sii?¥imi fS3f liiliicia la smspM .testiiislaf 
1« 
sh ©#ii.t fiieri 
flats 1 ••: * •r'j -Piiilii ' 
agft? last### i sfiiif iiift©s0 
asis, 
0 s'^ ij'ii J - k. i v'". *0 i^'sl^qcio 
S 1|3X^ ' I i ^ ^ ,<„£' 
i.s «t§ 9ti ; 
m i,oie 1/'^': .t?-" ms^mQ 
• 
. ' 1 ^  .  v ' -  > ' ' i i t i  
tliisngli til# iiiiife©3fs tsf&hii ©f•'ifitlistfisalsis tlmh mst ts4*i®e 
T-{ • I ' . ,v ' .  ^ j; . .fli® sfuitf #11 fls witk 
imiS5iis.8i« liiif&rt liiiaiisf itigwfC s itfftass si ftrst^  fci2  ^
l©»9i fef |p?wtli il4» A)t la tills #&#ts lioifif#s,| "llni^  sli# 
f is8.^r!s; -r# a'''?A • '§'''•% .?!SS. /I 
Bcmooa 
socipoo 
fl 
7DOOOO 
aaaooo 
soaooo 
Y"?)& effect af .3ij.sp<zr}£y/r7s^   ^
Z*, cci//  ^S'2. /n rr/z/h anc/ /rt 
3'0 p<zr'- c~cz.n:/- <s'c/c:rY7<.sci /i?/" 
i/oT/oc/^s /a/7€/f/:(s f/'hya-
/'t^^  fz) he:af('SS.5''^ C7. 
rx7r-' .3" /•77//-7ij:^'U5y p*/€7't'ss ^mcrcds 
I iv/fh p/b/'r? acpyr'. 
etOOppy-y^^^^^^,. /^P/P ^-tAspiZ/^s/cpr? /:)a.P. 
10" A^///f crf'fvs.r" p<z£rp/7ip-
\ 
\ 
\{7'-PO /•?&''" c-zryf' .:j^ yi-~n:X5'^ z •jF /^i.^ x^ sris/or? if&'tiyr'rz /•^ ts.ii^ vnq '^P 
SOCp^OO 
20P 
/ocpx>o 
>2,-^ c'z-/77" -^ £/c:.^ ay(Z ..>'>ti>'7«2/7,5/'c7/ xr-
p'-' 
a # 
£7 
•% * 
M::l 
P" P3 /P. SO jfc? 
"'n'm>s? PI tiocjpp 
foaoooo 
90(:}7)00 
eocxmo 
joapoo 
6ocpoo 
sooaoo 
4oqooc7 
30QOOO 
20cp00 
/OOOOO 
o # 
z" 
\ 
\ 
\ 
\ 
'7~he: effect af 3.ijspe.f7a'mi^  
/f" //? r/7/fk or}c/ in 
S'lj per- - .^cycr'c>.s& far 
yar/'ot/s /e.f7'^ '/-hs of t/rns; <or? 
/ts r^.3lsfc7/7ce f<7 hiza'ffS4.S°C. 
for- ff /77/r/ejfe5j,_ /^f€7f&3 fr/G<a'e: • b 
i4'/f/? /pczrc^nf /acto-sef cig'cir''. j j 
— A4//A .si/spans/on hc;'f?r^ hzaf/ng^^ ' 
if" fif/ZAi SCiSo^z^Ts/^?/-? iyffzr-
C'-fOper rent ,Sirc:ro3e^ •.sasper/.s/af? i/cTorxz fe^c7pr><^ 
fff^per- ,jfe:ycc/-?35-«2' ..si.<spa/?.s/ky/-? ipy^r fis-afpq 
„0 
g >  
b'* 
tsPsstzJiX—— ff fO 
77ms m fiaurp 
111 sfimsiis <115 •iuis iiisti us tt^'irri fsi «fir|#e© 
•f - - c ' , ' ' * :. ^  ; 
«8* nsii» is 
*m s *iifii *f&ii|T$as fcHi$#iii sif 111 fsjsBtiiiS 9mm ©to»iis s|to# 
-v ^ . •, ®i3 - ^ . ' ' ' ' i . " ' 
'-mm&m i«oj:|ii|i m&^mm a€i|i|#i? ii4|%s#|si:si 
»ii&t§.tfiici<fiifi§' &-8%Mmm€ xmmn ^-^mu 
•tama «iiit irci^  lta|wi3:«St« *im sm 111 -  ^ - "w - ,4 
0tsii|%fii irti$ #@|*^. , » " ' . '"j , ' .,:: 
msmr r»; Of f»«:#jsmi|.. mm ftiss J.s 
••®j|tiieisms '91MM' f*®® ®tt#ii«is€ iimb# 
•r > ' r^;, #1 m>ft«%fSlf Iffm#iStt$ »SffWlli#€> fS |^«tf 
iitt 1:8 iit.0  ^1 Sti *•&# 1 fiiiffi Jt fsfirfiisosi siii. 
|i%sll9<s%9 •©'^l|ll©|l sflf'% ^6 1? '-,'x ;j'''i ^ «! -"^ 5"f 
, . , i ,- '•'^  . ' •> ' I. , •, , - I , . V 
-Sljri #1111 |||S«}|3tC I.IIII© C - r A-
tw|a|:ii!|,ia# ^if05i| i{|iis#^|.s . 'ftsfl sim miifustiil sii.|a©i 
^  .  ,  •  '  -  ,  : ' , . * •  r  ^  v  ,  ,  
If ;Bsif esst •mmmm wmm tisalsls t© smririTs hmtis.g at 
foir go sisiitiisj wisiiueas 'tht •pTmemm of SO f#]p eest smiTom 
:  / .  I ,  ' - I 'A,  
§msM m* far tfcf a'm§mm»im. ef ©•lis ii 
IS pm mmM Plats. Iiy€i-|l m mim 
iftlsf ssfst® 
iisstiiii iiiiii%iji|| SA'0 i a till tin E %11111 
© '% €» f%i%f% giStCids 
f ttSC},00© § 1# . H, € '^4 -.-.-V W 
f»§§§,©§© 0 ® S,OO0#0I5 -00-w ^  
?,iG0,§§0' ittO§§iO$i} a,0O0,8©©ci 
?*§§§,.y©0 © rirtA ("i/in ll|,069|C#0Ci-, 
e ig,ji,OCI0#O§C? G 1)13# ^ '000 ieif,0aci 
f,©io,,©e© §'  3.g»#00,,W • §  i$,l30CI»»0 fm.md 
0 •/ 0 S,OCIS»SC}0 • mm^mQ 
11 1II,I300,#©CI § §,:©§§ |,OCI<l im,oim 
f,0§l3,G« 13 C i,oc©po0e mXpQm 
'f' 
jell is ia plaiii aail ici pur iwi-jifese liiss. §»i feiv 
tlisfiii; ef €im#li. wirs •tjm.asfsafrsi t© mmXl steiftl# tutisi Jis.ai 
iiiti ^  iiai l)8is prufarti pi^iifiomii* 
If lif 1ile*iiig s liull) m mm iisi sf a fises sf iiciff glass tufe*-
"mm] mA- Cmiriai tli# ©msi* niii oiil. te b ¥0?® of 
'  „ v  ,  ^  '  . .  !  '  ' • '  ' ' .  
|itf#t"ti tlit tiM sufeljit't ? tal3#f *«» tlies 
; ' ' ' ^  ' t / "  • / ' ? . .  ,  . t f t e y  i '  
lliSItlli®® ®X|J©SltSf#' 
fust £ i »< , oolft 
w a t e r #  s i m i i e f l y , .  t l . ' ^ v  •  *  .  ^  ^  i s  
'  •  '  ' *  ^  ^  v '  • .  ^  .  '  < <  
t*t Wim iat© «i. .stefili . 4 i«l ee» , : ' ' ' 
fii# »gnlt« is ts%l« f slicflt a milii'ifisl ls$ap#ssii is, tli# 
' . „• tiiut mMTiim %retli sisii* 
.  i .  '  ,  c  '  ^ '  ' o f  
•  .  ' ' ' :  ,  .  .  5 v . ^ ' '  . t  • ' .  '  
mm'9^miMMmMlw Ism Wmm tMt in tliii fMis Hfutti.* 
|5ii» #ii:ii5«stii tli.ii.'l His iitigijr itiif lia* a tes'liriifttlfii ss ir@il 
as a aatisti# 
<»* m 
>  f # '  ;  ^  . i  
ill Uretli imt is 5Q pis? niinli amiii'os« %yotli# 
?©1. 
iswij 
m,Qm ISO .iis,§oe 
IS,.?0# 
itii# 
-y r 4 
. IS 1.0 
0 CI •» w ••' ail! jf? 4,€l p y«w 
€i 1 isi/t/'l aj^iw § t fit af' X , 
§ Si© 0 
i S©0 0 4<l§ 
§ Mm • CI 0 -l. 
s P9 
SCI CI . ii 
1# ® i f 
mm 
vf mm% m St 1»»$ 
|i©r-|i'CiBii €if iia.§li imsf«aiii«s: wer« plaijiii-iii; smrilBp nmmm 
tee I HI© It'liJ ISIsK fJ3»S® IKIFS SlllSiS6l3?i|Mli, tO 
liitllis i#S iia* of tlie li©|} of ttm 'Imlsst is tiie oil Iss.-lti at 
ff 
'  •  -  . • r v - . - . ,  
•till# of «a.«ila, BwriMB was iftiiss'fsi fxcsii tli# oil liatl, -plsmm  ^ itt 
issi Wilts?, aai fimtiai|cp*ati|' islatiit 0s pliitii aumf* 
fli®. iieiifarmtift pfsfei'tift ss'liijij sf itarfetesi asi ml-
1-;' f "" " 
lloii glfnu ill tSiMM 10# It 1» timt f^ixtrose sffeipt* 
ii'ii' SGfi® si.#'tilQs %cs "tiMj "bill? I i Im} im,!"* 
II J- ¥ l '^V i. ''W..;A.. ,4 'vJ .-si-v .-ii.: X VAf..s 
tiliC^S# in plfilfi 'f '> !?. ••, ' f * 1. „ I > ' If, 
'^J-x €if ftiff siisf«iii40i, ifi €ftS'trc«»-Mrcrtli. 
aiia?¥iwS| *M»#s ii«# in tli« .mitoiie ©r -i •!' ijjjfla suspsn* 
sits -iimi litils te fmm solosits# 
Iff^ gf; e.fM>ge.l,aaisQi 96a1iii4li ill iniiagtagie 'lig#%3i gslji** 
tieiis^cia liityaui s. "^Ci.fliii ef ••p?-J,i 
' . i j ^ ; •"' yj ' llmt #s» 
pesttxif !•© lifgortfisi© iiDl'iiiiats Miirl iii@i^ sss« '%tm tlififnti 
*• # (B i. I» »saaw fsS •%! * « 
& siiaf«sfi€MH. ef .1», jigll Si is li^ otli <i©a.taiialiig S5 psf 
isest isiKiife'Sfi was i.ls-tf'iljii'la'i in Dili ii## 'pciFtlssii is tsia siiiill, 
, >•' i"  ^ .i  ^ X ••. 1.;; • 
jfSdii ttmm ii#ri »ii1ii!«i?,||it iii s wat©? MMi liili at 
S4®tJ» 1 . 1 liiimtts iij'isifiral.i, 
mm]3mmlm was tim&. 'im'pt a I mma tf$smQTs.tum to'r 5 dtiym warn 
tM mm -gmmium wm :i?e|ieat#il* 

is flipiye $4 Slmm tim mMakum^ ef orgaslgfiis im'm&aai alioat 
: v., i. • .-'v- < • " . -• . -f' . 
tmim tail hn iiftta Mm% \  ^ <,{.•.•<, , a 
tejfis of smrftfal fer iiililciii* &!Wim0. Ilit ' . < '. • '. 
Bm^sx of - v . " 
fiot isiiwlaeiftg %mm.m of 'tm pmsihls i&tlMmm pf tiss Is* 
eytassll agi ssS amlMisf tf ntllii Im tiis iiiilisiitei ample* 
'  114  f i a i  timMm&l msiBtmim c/i I» soli SS 
affsr |iyel©ag«i »^osa» te fsr eent «si?ob®» 
T liamtes paj es« after lisat- | Smrfifsl fsi 
litatet ib« t© m*0# ! • ' im
il«0« 
i 1.©I1^ $ iafs j i ii©m^ to. a:/ I# 
§ 'irt 
JL lg*,00S 4| S©§,Q0§ 1 «tt:S§© 8so,§fia 
S«|.€iiCl i, 1§O|,O§0 1 ^0if% $ '^iOO§ 
•iS|0Ci§ H, i0§,0is j iie,s«o 
4 ||}.|OO0 %i J, •liinl 1 w#i)y J t . 1 . 4^%  ^1 VM'V SSCIjO'CiiJ 
|5 ?ilj5CiO - - 'JJ  
.,.1 ss,,i§e 1 fi® M ^ ^ -4;/ f / li 1 
1 i\{%^% 
•«• Stm gM%fy j , 1 
€5- i# J tfi? V 
O§0|§t§ 
1 
iifi0§ "M 1 • Sf,90§ ' wifi 
9$^QU 
iii 62fter tii sltsitsifttiji ttiii pstisi^lji itiflnsse# 
as tslfr ©tils 8i|iss8i %€i ..s- s . 
at fit. .fj 
/ 
li^ xpased at 
shssUr perji^ is sf tii»« Wlt&ma mmpmsimm of I.. agli. ZB 
'mm •pmjiBTBi. is piidit .tirotli aut is teotlia csciiiteliiiiig 110 p@i' 
«8iit jjiiispi'iitlim.ly of smlMimf mmrm^f arili stis* 
fifiilitlf# fliii liiiii^ ssiiieiia iisf© plat#cl m qnimilf mm 
.i' ^ t ,.2' v. . ; . 
i : 
to tow i = , 
1^ fe. ^ w^ 
J '  "  '  -  -  /  J '  ^ '  %TOtt i  f t f fc i i ' ie i  c : - i . ; / "  
"trjr 9j.i.ilit iirdttities* It l» sf iwt&mmt t«? -^iiett tls'l tl» 
guirifi 111.1. pay itiiil©!! i^ii 5q usa't- siisfciifs s:ti5 so fsui? ©im't 
i t m t y o s t  .  ,  ' •  ^ • • ' . *  u * ' > '  i  
falsiiis IS smi M sliow tl» yiiaaits ©f tmetliiif' siiajPliEits'l 
is wliisli tiie isiiit r&iitiiit ifaii 'fsllswiii fmiepf tint tli# agisg 
fsfleit 'gf llj ' . , . ' ' , ' 
•ficnis ii|)ii3?l.M!St, it is tgiila ttliltut timt ,«tiiTir6#i lms» 
ts#e. failsi to prottot tlis ©ells agaiiist hsst^  ss«sp»msilsfi 
Is iS fsx-.t'ssi gaim -isligM p^otsslii;©!! aftsf prcilemg.^  
l i t  -  .  : . .  ,  „  .  _  :  : '  -  "  • " ,  > •  
iB %list tli« .asfafel ssiiisi' ©f urgsiiiissis sajjalil# tf sii?* 
vifiiag Mm- hamt •Iwstiiisiit im^eiiset'ftswi I7|,i§0 t© l.8i5|,Qi3l5 

«<»*00CI*1 
C»C>*lt 
®o(l*o0f f:.* * : 
C»#*f 
© 
0©o*a  ^
ito*«s'i 
ioq*®®i*,a 
!»«•» 
..: j 
0 
c;00*« 
©00'got 
§®§*©§ll*l 
*|»oj:il 
j-ed oi 
ip-ujh 
fii»i> awl 0g 
Sw-is.| 
 ^ ' '•" •-' - q 
f« 
it^ cf si-tlm fsiixi 
i. **3*ft Sttit»«i| ^sfw i ** ii«l «1!|J' ii«lt-it#l-
•«icii «»f i 
•  ^ s,®ma 
t«l eso i^.!#! pir«*0s<3j;aiis *iwio%t 
. / i r- ' - ' , ' . . '  ^ ' r : 
siii#sd#& eii^  ji»sift iniif mmM *swm% m m 
isfmfiies tit t|imst|tts ©sit. t|%|ii «| 
: • . ' > • : - #• fi|:i|£ ^*m'\ 
.'- ^ .'/:v 
OClS*:OSt G0it'S #s«ti:s| 
m,Qm • j S  »  % f - %  i#!,?. uxi yy® w%l isr " 
%.<»*%? 84fe*y. i/jg 
0 -^' 
®ss|,t«ii 
3i*if m^m. mm ' ©s 
i|fci«| 
s tiste'si 
:>' i , '- ' \ f  " 
i ' lllflMlll; 
«|iri:i 
§9|fwii€sit« 
'•ftsfl 
fl § 
fsflirikl, •as^sii 'itiafii## j©  ^»irii. 
•msiiipi ^si 'tjmjAms |c> #|si3t| i: 
est f9!|1SIB.S.ll9-S il lf1:f|'B% tltj^ l «4.»t , •ff Stt|B3i: 
fS . •.. . 
tlMt Egiilasfc \me.% lif plifulsal abssipis iiHlu®<ici * 
file laor# rapii. illsapji#i»aii#«i of e#lls is liie clfii-
t»»ii siisiisiiiiisfis iiif 1# ctit tiiii iTsist tlMit' tiiiii. sciMticai 
«oii# 8mi»f«ii:ii4i>ii»* til# ftiiniiwif ef «eils |.b tl» aiib* 
iwiag tli®' i#IS lieiia? agisg fsiieii fliis iinalnif' sf mXlm eajp* 
i^ le ^ef fiiis'fifisf tljt Usat affiiei ulc?*#! 111*1- siigM 
a ' t , V ©f 
iMMmum is Wm WmmmX mAw%mm& iiirl;- j 5 •,. 
'  ' •  ' t  Tain iii^  
} , tliiit -iiiriBg tlis flrist fair ' ." : - ? , „ " 
msisMmm &f ^ e 
liiisfiipm* . s , /  •  .  .  >  -  •  .  ,  '  '  ,  
Uiis p©lm.t# 
<  ^  ^  ^ 'i? 
©x"©®!! liwitll ii#4s' 
asi ttiiis at less iM^mmlB f&t f ,ti«rii* Sasl 
•Illicit ariiao i^fiii was :|?istci€l cia plais agar Itfcsrs awl aflisi" 
iMI'ii'lillg fUl? S liiMrtiis# 
;  r  '  ,  ' ;  ' ^ v  . ^  „  
, . .  . . i  i  i  • - '  1' =1-. -  . /  • '  ' 
g M©wi« i ts . 
us#* 
,g, 
m  ^ m-  ^
. '*• '-5 
©i&e 
 ^  ^
. . ^ 
,.„ i'' 
ms 
© e  © s  
tM 
--wwwwi^ w^mwpwf^ ' 
« * # • » • # * *  < a  %  *  ^  .  *  
^ % ^ # 
#•  ^ # ^4' 
1 
fm- #•'# 0'^  i^ a- fh f ii ^  
# w: 'ii, * ' 
; V.  ^
'' i - '' \ ' - i" „ 1 
# 
w ^  
•Ci 
1 1 « 1 f M CI 1  ^1 # f •O' i ^?i 
^ 1 # I#-1  ^ i' # m 1 1  ^1^  ^ 1 of •??#• |e 1 ^ P 1 
•'4  ^ 1 1 ||rf» 1# 1 f 
1, . 1 0 f? i 1 1 o 1 • 1 fM 
%# 
w - : ;  r . ' "  . -
1^ CI 
M k ^o'o 3 o G 
•I 
«x..„ 
I  
% 
'vj sooaoo 
I 
% \ 
'X 
6 
:n v?aci7^?£7 
3€)ap€^0 
^acpoo 
/ygc/r^g  ^ • 
7'4%? (S'^fkcz'f of 
/z' aa// ;'fe7 r^^ gy?/ 
/zas'"** !.'t7ry//7g 
f?/" fyme  ^ i?es'/i:^r  ^
{'S43°C'. f? rn^n. ) 
% 
1 t [ 1 T ' 1 i ^1 
f ' \ I ! 1 
1 ' 1 
' 1 1 
• 
' 1 
• 
i : 
; : i !  ;  ;  
^ ^  
a I & 3 , # .5" <5" 7 
Hours f^ ) 3ugar Pr/or fi? /-^-hafyng 
* 'v. \ i w > . . . ' • 
j . ww,' ,  ^  ^ .)«. 7. " • , ' ''. ;', r. ',^ «i 
i - 1 ' J , , 1 ' ' \ , ' ' ' 
 ^  ^ •^•C'^  f A / - *  • ?   ^ 'i i v ^ J  5 I ^ ' ' H .  
' ' • <.,1- -. /.. ', ©obllislull sjfllosttf'#*' 
. '  . '  - " '  7 " '  , ,  "• ^ i .  .  •• 
mli. f€i if®dDire]f itpsmtii taij'oii %fe#. aapriit of ciDagiii&litoii la* 
Hii#i ii««ii.ti?8.%iefis '©t mmt>m imiMm a, plifsisiil alisjigiij 
|i|r#iaiisMf mm&lMug irn'Mm iillMmifiil e? »a'|s,ie «$ a iiitn. , 
itiisJi iio ieitlit ill riifiiisfl#i' lif tJi» Ifei' in* 
dliritsml fMi^  ,pr©®«init iiltlK«i#:i mltiiiat#l.f Istilsg 
to fes llii'ii,-tli of •llait iiilii III: f if lit liiiii'saii##'%li« sta%lllt|r 
of tail ijifcitopiiiisiii -Is iMi&'l* Coatiis»t iixfssmra, li,oifsirtif 
pills agar mm m Issft? IsiSmm piBptlmtlm* Tim isilliij# 
In t!i# aisi&ljiijf ef s#,lls es|ialjls csf iiij»Tlirtmi tM ima-l lifisat* 
iiiiiEt apparsjsitif Is tlis f«.sal.t ef frciloii«s€ tsslsiatltia. be«* 
l-Qili. tlili |j5lst of ci|itlilliii irlalJil.i'lf • •  ^
I 
h: I 
I 
e 
I 
I 
§ 
Qg 
0 
i 
I 
j€?apoo 
20€4£)00 
/OO0€?O 
••• / aai:?€^a£? 
F/gare 
7"/7«? &ff€:c f  €?/' i inxpasmc^  
£'". era// .^.ik? /•£? JcJ' /;€?/" cent 
cJ.^ zxfyaS'S: "far V€7.r/oiJS 
Mnc t^hs r/f tirns pr-ihr ta 
fyixr/ing to . for 
S m/nafizs, 
-?A~(^our?t /3a/ar<z /iizatmi^  
,,,4ffiz/'-' /•••ia:€3'f/r7q 
c zo 4'0 ea so /oo /zo 
Minaf&s of llxpasar'-e fHor fz) tiisatfnc:  ^  ^
il. 
flie i i k tm is faliit • sxraagsi is figrn*# 
S|^  il.Mstrs.t« tim isflimsAii' ef tlin fatteifs ft«i3as"tral!-
lit ifltli smiiros® iimipssislssa.^  ftm mmm pmmwms 'itliluli mrs 
mspmmiJtilM tQT "Ilie fs|itt diiiisiialiieii sf antljiifs lii tint 'us  ^
.X - x * • timm&l -msis-tsmB iii & 
pTO^sss i f s l f  i s f r i .a# i s .g  mmMr a t  mi l s*  
m&t, lasateit iom# j '- '  -x . % o .-.,1'. 
of $mT&m aai. dtxtfsia siiiiKifit In prtTlsms s,3f« 
r:. j ^ -  r :  .» i  . >. • .  
H© iea'fet the r:i,vG of isi isditt f 
8 aiift v," t l. e immB.s9A ftti 
III tkmsM «tis|ieiisios» / Mm hm& iiis te tiiis fmm^  ^ is 
feifi'lai mt is tim flstsfiflios of i -
i 'i t ia lieiitimg ttlals te mim-% 
Vm iiipeftaase of tliis to a jitslimii* fiis xeliillft 
ratss  ^%Mn% f«sit?ettsa is iiis "mmlmm wmpanmimh 
f s©«. iicaftless ©f flals  ^ aiit 50 psr ssiit isx* 
'tssse lirs'lti as# alee ef a iiC per Qtst ieiftrcsssi iieiiiMea 
ariiisM %hmmmm%*'m mm lumTimt iiai tla@ tiifesi fijfst pMe* 
«i is soM wa'lier U# if«SiS«r tits %Mm§mt3msm sf tli« tliree 
geitttlosii iA33iforii» ffemj wet# tlitii plaeeS sii®it8ii*€»iislf la 
tlis ©ii liitk at 14"®!!* l<is.ilsgs if#rs •liiijfia at easli li «s«oiijI 
rzrfss- of' pe:r?aTri:y-/7£^7 
/h €T^Sc.c of" p/h//7 ifz-orfj^  S£> ^  
rJ&jffr-as^z brafh €?/"?€:/ 
p&r' €2k j^rfrck3(Z -^sry/^ y/ybr?, 
f^ /,£7/r7 - br'ofh 
S€> p&r c^rrt c/^ ,r/rr:>x. /jr'a'f'h 
/ J < Z r  C £ / 9 / ' ^ i Z 7 / l / / ' / b / 7  
90 • /tjsr /£5' /3g? 
"7/me m •3ec€?r)€i3 
fS 
iis'lil tin tiiiif^ 'Sfiitarii ImA ifistlist tiiat of tlis '©ii 
liiilili, fiifi iaersasat s© irstss 
a© iisaflf iisirlieal tliat it ifiis Aifficsmlt tia .iiiis irsff as-
•fimrs:le ¥«siLiliB.g» ©f tli® tka?ii§ii»t«rs» 
tieiiis* 
m&% $sm&m tesfb -r^ r t-7/ t.;-  ^ m' -0 'i ii.Si ^  
illatei smi ,. -' r . -  ^ t eias ti## 
v 1 <- t '  v .-v ov> "  % "  '*j ' ,* '  ^ . / '  '  t '  >,1 « ' ,  
istii *a:%«r afteir It 2# i® Sg §» f, miii SO iilii-
' : i . " - ' ' ? v.' 
't '/ ' u "'. . , "c \  ^ 'k '•«, ,^ * •'"',1 telifiti til# 
**,1®' t ' ,  ^  ,  ' t .  ' . '  t *.•',, : '. • . 
mi0 fs-m #iisli. tai# t© pisls lif-stlt. aM mmMmT t t s  1  iier #smt 
mmmm "imtMi.* f!ili py&iriiet stis|s«iisiiiaii ef mVis liiiattt la 
plaiS' %m%k iiai tmlis flaia sM is I psf' SfiBt s«« 
wmm testis. a«rl«8f,.aal sisilarlij ,iiuiif«iiiii0ii» feeafet 
ill 1 |>#i' <i#jit iniei?oi.(i li^ otti 4iriiiisfir»S to jjiiilm as5 te 'liS-
m%m l^eotla fi* seFi«a| # Hi telOiiSj imci,is€is.i lliss« Iteatet^  
•ipsr# l,i«ii3ljat#t ills la iic«rs« 
f.i 
if* " •~ ^ 
fliiiii liretli list I p®if <».sl sm«roi» Wwtk.i 
iiiii'iiii. 
Htstti ill plaiE WqMi 
scfisis to fists. Metli 
frcss *A** 
" .  1'" >," '  
mMmm 
• # 
•* 
«. m s» »*. 
4 
•m»mm 
«*b« sayiss.*. 
ifsatei ia i ft? ©dii' 
siierijs® fer'titii 
wi^ -aaemim -f 
# + 4- • .4, 4 4 
gs3fi9s t& jiiaia tes l^li. * 4. 4- • • 
smfe*#miliiire' ffes *1  ^
isiil?i4ls /jk |j'@3? s l^ll 
i%ii3x#ss "ife'ts 
• * • 4, 
•« » ..» 
luil'siilsi ii© «©flli 
?li# ftsti ii» « 
af-
4'' " ... \",. ,
•eiili$« flial is, ttit aajciirilif %hM siiXlii »ii2?« d#a:(p;iialatl 
ts sii,flili s tegyeii llist tm iieiiii lai^ lGjrst W#BS usable IS ftp* 
•lis# •tlllHi# 
fS:ie iriilili is. tlse. «i* sarins slioiwll gfsiwlli. aftisr S siiu* 
:  . " ~*--**rr .  -  , -/ i / .-. 
; . . ' ' ., *t--: 
' ' » r, ' .  ^
tliiit 1 . '  ^  ^ , 
if' tm^Mrn • , ' 
'  "  ' . .  '  '  >  .  •  •  ' •  ^  
iMl^ fsl.tarss wm.m iiiiie te flaia aat i pm ®«at mm^m %mtk 
tiitmi |«A» iiiti?i<ii) igevt tii suits wliiul. *t?s •iiiii||iairii%l<i iiilili 
'• „•• '  ^ '• ' '  u .. ,, "  
ill til# iiif«ie»iiii 9i|«i,flJQ:3iit^  fMi w«M tiiiifi to •Stiiliff siif 
irngges'tiQE sf liisi-aasei tlisiiial ^ i^ tnistajas# aflfo^eifii Ijf 1 piii* 
east iiitcijfss#- Iss^ ifeli. is tlm pi^ imsilaf ©.siiieriiaeiat# fits mmilt» 
m &m'W3. i s  tm  ^ ' *  - . »  .  ^  
pKi'Ssar#* f'tm mXis "tmmmmit ifiTs ellH ts ii siiows 
If Islui -mim to pliils. fmi 1 ps? ©sat 
"bje'llis. Su1>»6aitiii?«# sat# fspsii 1ilis tiiljst is tlilii atifleii ls« 
tisfiit#. •Ilmt irialil.s s«IIi ir#'3f« stlM psftinmt mm. aftiir t4 
iMMiri*. lfli«ss ai?fi ill liatst&my iiltfe iflisl wsiiii lit iix-
,  ^ :irh •'  ^
•> k" A Tm ^mmsX ©f la, mil fit i& 
flmlfi h'w&Wi wmM in id psj? #eat smsross tedti* • 
: '.r. v.-;; . •. ; , I , 
S 4 S S ?• S © 10 IS 15' • 
Hsatet ia plain broli • • 4 • « # + •#• 
ixij* .'IA-
»efie« t© fXaiii lir&tii # • 4- - • » 
els ilsfll,2!'® i-JflJltt ''"ii*'' 
sssiss 1, ||iil' ftfts'fc • 4. « • • * 
iisi»r©s# W&$k 
'*s^* •fj-itjfi fulf# 
 ^ . 1'  ^ f j  ^ x V  ^  ^  ^  ^ 'm 
mmmm fegili 
"ts ''is' ' 
•«i*'«!.< jis« fjft n 1 at» "iif'stwl * " '^ '•• •" •*" * «• Slit sift &• j.<.^  Wm' W'^ -^  
fs|?'|l»..f*llt.tel*it fs!"-©!! *"§** 
•I' 4' • 4 •!» 4' + • # 
4 • # «i> 4- # i#' 4- -# 
Solatios.s ia later 
ilet mm rapiiif in mMeM€ stispetiMoat tMa i 
miiliaif s'oltttieiis of suerass* ••. ' • .''.v 'c 
hlM §aii«i«. tm lliifi imm&mi. fat# of iiiiitii* 
Ifi oMiiir to fttiii? tin iafltteass ef 
tlie •timsmi i^ ssistmaos of - u 
iliteslif ia isxf^ sse asS smcn'ciss 
Taj-loms s€iiaiiti#s* •Oiiii^ 'ISBtli. f©# ot mi' IM lioiia? fiais 'tii?' 
.fiiilay# ifas plasiiA is i st* ©f i| S# ®si 1* 
Mdial cl# f^0.s«, md is Bi #| 4# ij S|. sM staire^se 
ii©li'bii5ri.i;» . rl- •/., : • .. i. If 
.  .  ^ .  j v  . ,  .  .  . "  ,  , "  ,  . '  „  '  f »  m« fsrl ioss 
miiili immpMiiwim tiisii t»atisi ts Si'^ i* fsif §• 
fM #siiil%s sf piaMsgii eii flaiii mM lis litre ss ags-i* li 
fQXs» sail af'li*:' lieatiiig &i'S giws is. tafele fo fasiiS* 


Slssis tilt opi&ilis pmMBums' of ilm stmiselai iiiAnlioms 
wsif's Itetleai tlis (litf&mmm In tlm pmtmU-m m* 
i ' r , ' .V ' It is pesslfels, 
tl» niiiiiiis:iilli%y iif tti« Istiiriimal 
iisltg are Im.liaBieftf ifitfe tfe.©«# #f 
8?«i0® las ls«a aai## 
'ifliieii. mf*  
p'iiss  ^ v««fc?'is v#sj6 ,^ u'«t6| xfi)| ssgf li»s|, ossM 
(timmmtmtimm of isitifost mi. smmm* fite et« 
p o r t ' f . c i f  e . f  '  
tl?§ilSs fISCll Seil'tfllliSg li §81# 9f IfS. 
> • r« 
%M 1fitt#3? l»-tll.| I 
semteitloiai of ti 
i ' t  f« 
f.e«5e§tj 
iff •fel 
pa! 
isct esciiiiit 
is€jet; ifiisg etslsc'iel eos* 
, n , 1- . 
•laiciiig «i.cfjiiiiiiil»ticitwt ifii:f tlasii imesala't-
«t, 'liaatetj afit is s iitisils.f jiaimsT# flis ssitiP fy©ftt«s 
*i.g f0lle»ei wl'IS sacili pEir cjf tmm  ^ Sluts till tsps i^iaiiiili 
ifiittiirsi afemt i iMiiars, tli# 1»40' lliatlss of t&s iiiltsf# was 
I# i fS 
'' • 
m..  ^  ^ # 
1-4 t#. l#'® ft 
 ^li' 
M 
6^* '^ 
«sl ll^  %5 S 
# # 
ii' q 
# #.' Ill 
fi# ,• 
%> i 
si 
1 
n-i' 
I i 
^1 
It 
o o it ' 
% 
! # *• * # » 
r4 fh ® o 
-#so ©o 
f 1 
I •i#' i 
m'i 
h r41^1 r4. 
.|«I 
iri 
I I 
0 4> €  ^ ,<-.' Is: Z 
• "'.». 4 
• s 1 
«h i 
«r| ,, »'«"f 
,.j ':„; 4.t 
•q if o if li 
ill# 
fiilit glir f]Qi« surri'fsl. per si 111 us. ef S» .<isM I3i iMi 
lii sqEisi&lal ityfeeo#© sM smejfoiig ifsxa'feisns#. 
ffelitss iiaifiiiitei fj-st tat a ,lm tatile SI* 
i)sx"sfo'^  
apty 
ssjsfti' p€r , 
|i jj. 
3iioi:*©s9 scrlstless 
J?l-s.ia 
nasi? 
bezli'esii 
agar 
•y # fe® 
0*.||§ 
• i t fs 
l:to  ^
1*5 
i*© 
s*e 
4f# 
CI 
s 
t§ 
"si,s 
:f  ^
0 
w 
5'^  006 
iso 
0 
gf§ 
lfo i^#0o 
iisicise 
if8,g9€l 
• f. 
310, §00' 
mm^m 
u eoi.i 
Q*m 
n ;F| 
i*# 
u,ci 
© 
; -v.. -  ^
« iti 
m 
m 
m 
:,i9e 
llciiiiit; 
p«,*o-y 'lis i 
l?os's 
siuufeisi 
:.i:ri 
ihij 
© 
si,w 
li,9ClO 
: ' 
1 
: 'ij/'w'l# 
rf%. 
•iS' 
•A. ''• 
m.A MJ 
si ,'§00 
liligguqill 
24» Tm saifirimi pt? iiiillios of g». tgli. gs ifiiiii 
l»s"l9i Is ©tiiiiKiMl, i..0»oss'sai »eXii-|lses# 
sligtf 
idlmtlsii# 
o... iit 
sex%»»a initi'lt'css.i ski»s# 
fl. i?-' 
sg ,2:* mpr 
f l&ta 
tgar 
b-s.ytr©e« 
figsy 
V- 4 '-C 
e*.ii 
e,f§ 
i.§ 
s,sd© 
^>1 4?  ^^  v w %i# 
fr 
0 
s4' 
ii,§§0 
•igfoe 
i i jcsoo 
g4 
A  M f M ^  
ib gcis'0 
if^0©§ 
fl: 
ef .J:s00 
24 
ji§ 
si..«y0'o 
ijjs cjdcl 
i l«gisd 
iii-
Of  Z 3 4^ 
Mo/a/ C^hrjcenf'rt7/ion of tkjg'ar' 
h:: 
S 
I 
i. 
.§ 
I 
fx 
I 
r 
•--j 
tiLi^ c-rose, 
/ygure i 
3c/ri,7yj/ . „ ,  aaif 5'2 
/n L4:7r'yoiJS ma/oi conc-izn-
'tr-xyfyons of €7czxfy'"'c?sc 
£7r?£y .3i./c:rz?.s .^ /7 a/cy c?'/ 
'^•4:5 "CI. tor" 3 rr)/n(jfiz3 
(' / % aizxfr"0£>£ €jQarJ 
w' 
Mo/a/ CMnooM'rr:rfion of Sagaro 
fseloii, la iaii te mts.ri gyc 
• isipy. iimiipaiMitiis • liai hmm lisa1i«i| aai 911# iit tliii ,isai of 
flas a?# fifia Is tiliits il, SS| iii tiii M# fi 
lifts f msi S sli$w giaplilisfillf tie ifsniiitg. sMaisift, wltli pis 
aat '»y "  " '' . ^ \ ' K> 7 h' '  i  
foft#!, Ill tiii1i.li il# 
0$ii|sai*is»m &f tbm ©f tli# sqmijmMl smmntmtlm 
mm I'll a®.i» i&mt easiiy if s«a,siiiifati©ii of %tm wbImmb fm  
sm - . ' ,^,5 "> .• - % jt Is sflStst t&it 
•f'liyf littM fr'stsstsif^  •mtlmi Im afferficr iif  ^ •' siigar i, 
" f Ibi iatiifpysttsg tMm rasitlt 
licsifiifsi?'8 1% slioiil.fi lid. 'i'o Ml%4 "fctwilj tti® isos^%&s 
%*!!. '^ssl< ji-ilii # xx 4. •^-isisl^  lif *1.-111. 'is 
fi.jftiisii't ®.i® Qmmg>&mii iiitli tMoss is t&s iiiii&i.lately p.i'«asi'« 
sihityatiset •xmlii'lt4 sci'bilss.mlxf iiioj?!!' lifotas'liipi a<iti©sg 
liiattsg trials •|»¥«i mi wull 
11  ^ tti« s^ spim ill f mS 8 ilMMtmuM cpiit® fo'Fsl'tilf 
tl»t tlisip# ti an iBS»assi pyQlselil'fS satlofi iiitli tlS' iii» 
' ^  » -4. ' l=«it€ilal, teaetirlmilt#ss» 
S:M i 
•%#l 
i;li iw'# i# mi 
r 
ana tiiii etiia i 
 ^ \mm% affomai 
mfa 1 
ef aetlss wai 
^%s#ti.c»s feaa I *' 'IEI:TTOSS| ULLLLE TLI# TSJSI 
i-siiatM M S all ' . s j ' • .* L " : 
^ : : .". ;  »"4;, .  . • " 
titloii mff«i«i. ly S9ii##fi:tfiitl&iiii . . 3-' . ^  
. '  /  . ' /  , ^  .  i -  ^ ,  . i  ; :  '  ' .  
mle'telii te tliii  ^ i  ^  ^  ^  ^ . i flis ?sl« 
lmisg was a' i# li0ii? fileiii li^ ptli'sml^  
K"oivftf?l« ®i 'fefiW rf«j» -•+«»<•--«< W1!'.i^ si wriK tr<i'^  w •4;/'5i«i» 'IS'-S ,i»Jr 'SSi .•4^>'.-f>« «" >:««• ii. 
>4i. 
tliS'SS two itmipiissioas Is, # 4 
foif 5 isiismtsii# / .r \ > 
smsfsaiiioii mm iiliitiit wltli &a isfiiiil mlMm of a I© pei? mnM 
V". ' ' ' . Siiiilarif lite 1 ' .  ^ / 
smpmmim ireise ailm^A witli -fciiusss ©f iiateir fasii lOD 
? i ' v . jr i . 
taut of tint mim:s ^&3M.mk attsi. fafte.F laiifi'bliigi, Clsll, isiasfta»«' 
f  ;  . . '  * ' i ,<3 ' * ;  ^ .  >.  ' / *  '  -  "  . , i  .  . .  c .  • f l i  in  
SC) I?©?, §«.st friis-'. J r: . "f 
miit msTom aftsi? lii'ttisgg ffil Mated Is wiitsi' ast 1mM. Is 
i0 BSf e«iit .sBijf'Qs# tm 1 jaiiaite• af%®i! la®aliEg,|, asi |g} 
si is wmt'ty aiii ftt&iiml is walsr aftsr Imatliig#. If tfeii tells 
-5. '%n • ,• • • .  L r ' . 5 t  .  '  ^ '  
wlixct.ci. k0pMil'im'si lik "i?xx 
r v' . '  "  i  < • '  x 'v, ' .  :  ^ '  '  '  • 
I •'• :• "-•', :." ' " . * * 
fysaciiiattijf tlm Sinifi smwifal as ttm mils bsatai. 
f^lie mm&ltB ia '^Isiitsiii Si atiow tliat %im sidiliss, ef smgai? 
'  , 4 ,  ^  
mmmyfw &e® liijmrr, : ' . • ' - i ' 
liillioa. ««» sififeiaXlf Isiis titaii llisse crtisajfirti ia fiis wetsr 
stiii|isasl#»  ^ fpc «it|>ai?ii8ei3t5 wsj?® fiirfcsrisst lo ttwa oiwi 
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ftit eissparisea of tlis pr©-t«seti¥® aoti^ s of mx i^ems sii®--
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